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[lt*a 1 ] 

5t (i) : 



R0 2 C 




a) 



l-T OH 

„ Tivn^yl, a n 7 ;v ^ f li^ n 7 ;v ^ ^ y 1 ^ -St o ) 
$ tt * ^ > v*f- r v ^-3- * y tt&m t tz \t ^(DM^±Wm £ ti& ilo 

[It **fl 2 ] 

tz \t <Dm^±wm $ ji^t. 

3 ] 

5£ (1) fc*5V»t\ 2fi<7)3A#:|Eg^S#:"e^)^, 1 JLit 2 ^IBffcCD^ > V^T S> 

y-3-jr>1k&%dttzl±^<DM¥±^Zti2>i&o 

4 ] 

r^^;v^^^^, fff&gi i ~ 3 <7)^-rM^zmm<D^<y v'^-r -J y-3--t yjt^t 

tz it -t(Dm^±n^ £ ft &o 
[W*^ 5 ] 

tzit^r(Dm^±^^fi^m. 0 

5£ (1) X~^iLZ>i^mifi, (-) 4-[2-(tFn^y75y)-2-t^fVif 
;U]_2-[3-(4-^ f^ry7x-^)7'n t: ;V]-3-^ ^ V-3, 4- v t K n -2H-1 , 4-^ y v**f- T V 

>-64)^*jf->7- h-v$>&, matmi \z%m.<Dit&m*tz\t^(Dm^±.wm-^fcz>^ 

o 

5* (1) -C^il&ik^mtf, (-) -4-[ 2-(tKnJrv7?;)-2-t^7ifJV]-2-[ 
3-(4-^ h^y7x-;V)7"nf;i,]- 3-*# V-3, 4- Kn-2H-l,4-^yy*f 7y >6-* 

8 ] 

9 ] 

li^jl i -~ 7 <d v^f ^i^ cief y 7 y >-3- 1 yi^mttz\t^(Dm^±.f?^^ 
1 o ] 

ff ^ JI l ~ 7 <?) -T tL^ \z |B* O ^ V V ^ T v V -3- * Z/ft&m ttzlt* <Dm^±!fr& £ 

o 

[ft 3cJM 1 1 ] 

5£ (2) : 
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M2\ 




(2) 



n fi 3 XKUfc^U R 1 f±5£ (1) i: prlSST?* «3 , R 2 f±Jt*Sfe2 * fci± 3 O 
T^^f^at^ 4-- h n^Ov^l/^ Xl± 2 , 2, ) 

1 2 ] 

J£ftl&2 4 7t(i3 OTA'^Wxf ji/if*4, fffM 1 1 fcBBtt^frfrtoo 
[lif**I 1 3 ] 

[f&jjfc® 1 4 ] 

^.mm^Ritx^h^ mim. 1 1x1112 Kmm<vik&m 0 
nmm 1 5 ] 

5£ (3) : 
Kb 3] 

Br^(CH 2)n -^^-R 1 (3) 
COOR 10 

nRZ/R 1 (1) tmmx~$)t), R 1 0 l±**«^, mi~607M 
4--fn^>y>I, X(i2, 2, 2-f'J^nnxfjH^f 0 ) 

1 6 ] 

jk^W. 1 ~ 6 ©7^*W> f;HX(ixf;HT^S, Iff^Tl 1 5 HlBtt^'fk'frWo 
[» 1 7 ] 

jL#:SEe/5 ? S#:T^^, fjf^ 151(116 KfBSftO'ffc^o 

[it im. 1 8 ] 
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[0 0 0 1 ] 
[0 0 0 2 ] 

, =i 9 - J: V "fu f * ? U * > fcft* $ tL& jpfflJS^v h V y 
vb'J'^^^^D'/Df 7-€ (J2l7\ MMPt*tSW*So ) tH-M 

y^*^ ^n^nf7-ir- 1 t/diMMP- 1 if % ) > ^'7ft-^A ("7 h 'J 
v * * > * n 7n -r T - 2 * !±MM P-2Hf% ) , XYu*yi/> (vf'J 
•^7^^nynt7-^-3 i TiteMMP- 3 t$>Wdo ) , 4f 9 B (vh'J 

•^X^^nyof7-€-9 ifcllMMP- 9Hf^ 0 ) , 35^t-lf- 3 h 
U '^X^^n^nf 7-€- 1 3 £ tz (iMM P-l 3 t^f ^ ) is J; M'&Iv h 
V y ? ?W7UTT- J ti- 1 (MT 1 -MMP, MM P — 14) 3g*E 2 3®W 

IMP (Tissue Inhibitor of matrix metal lo-protease) ) Cict, <fcBFfcftM&3 tl. 
tv»i, L*»U *tf>A9 ^/^jiti*:*^^*, MMP^BEfcffitt^ftttfclJfcifcU 

[0 0 0 3 ] 

oTW^C§*itv>4„ #oT. MMPFl*£iJl±> SE?^ttH«fjE*«ta f «ttMafy 
x. a\ v ;u ^ > v*f- 7-^>-3-t> -fh^M (#fr^:^ l i o^M^iR 2 ) £ 

tLTV^ 0 
[0 0 0 4] 

6 3 1 9 7f (ffrttl) KSB«3*fCv*£ J: 3 &„ «-^n^E*;i/ 

> mif S# tft7x;- ^ffNtft ^DMFt -eil^- $ * & 7j ft Wvfcltt 1 1 * # 
RB) -*\ ff - t Kn^y^;v^^io*f S^7-fe h - h 'J ^fpt h 'J 7;vtn^ ^ >x 
;V * - L > "C^SIJ fti^ $ * & 7j $ tLT V> * (^#lt3Cf£ 1 2 

zgft £ < £ 77 fe^fe h ti X ^ tz a 

[0 0 0 5] 

ttz, mm^y v*^tz?>- 3 -*>it&m%nMi-&?z&<Dm&*mfcx&2>, «- 

t Kn^>*M ^iOTOgi: LT{±, «x.»dT#BI¥ 1 0 - 8 4 9 8 7 (#f^»3 
) twgBttO/-c>S5««rMv>4^^ #1¥1 0 - 1 2 0 6 2 1 (#M4) ClB*Oj» 
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2/ 



mzm^t^^^mmmfcz, #12000-309575 (#it»5) ^fencon 
^ h 4 >wm<*zm^z>um, #12002-37761 (#it»e ) izmm<v* ? 

;l/^ai^ 0 dr>' Kra©^V-7^*fflV^^> Xti Tetrahedron Lett. , 39, 5501 (19 

98) (##it*Mi3) tcfBmoDip-ci^fflv^^^n'btL-cv^o l#*u yt^mm 

[^» 1 ] SB^&S^ >7V«;h$0 0/6 3 1 9 7f 

2 ] tf|2 0 0 2 - 1 2 8 7 6 9 

[#ff3:tt3 ] 1 0 - 8 4 9 8 7f 

[#It»4 ] #PfW 1 0 - 1 2 0 6 2 1f 

im^m. 5 ] #isa 2000-309575^- 

[#lT»6 ] #H 2002-37761-^- 

UMSMHvfcfiU ] Annals of the Rheumatic Diseases. 59(6):455-61 (2000) 
[##ttJttt2] Journal of Clinical Investigation. 99(7) :1534-45 (1997) 
I##Bt»3] Pancreas. 24(2): 169-78 (2002) 
[##It»4 ] J. Exp. Med. , 182,449-457(1995) 
[Wm^m 5 ] Inf lamm. Res, 44, S117-S118 (1995) 

British J.Pharmacol. , 121, 540-546(1997) 
IW&WJCffll 7 ] Inf lamm. Res. , 49, 144-146 (2000) 
im^W^Cm 8 ] Am. J. Cl in. Oncol. , 22, 247-252 (1999) 
[#N$f*\fcftfc 9 ] Osteoarthritis and Cart i 1 age, 10, 785-791 (2002) 
I^BfvfcSU 0] Exp. Opin.Ther. Patents, 8, 259-282 (1998) 
IWm^m 1 1 ] Chem. Pharm. Bui 1 . , 39, 2888 (1991) 
W&WJCfflt 1 2 ] Tetrahedron. Asymmetry, 3, 715(1992) 
l^mWJcM. 1 3 ] Tetrahedron Lett. , 39, 5501(1998) 

mmmvfk tint^ mm] 

[0 0 0 6 ] 
[0 0 0 7] 

t S /<> y f T y > - 3 - 1 >f IlttMflii^^H^LT, IPS 

« - t Kndf- v#;^>@£M2»#^Jiv>T^> 7f7v >- 3 - * yjt^<Dm 
it * * JR^sg. < Mill" & & t45«-i;Pn^y*H*> **^*J 

[0 0 0 8] 

MTO [1] ~ [2 3] -e*£ti£. MMPPl«£iJt LTtffl^, 'O'/f 

[l] ^ (l) : 
[0 0 0 9] 
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RQ 2 C 




(i) 




H "OH 

$ tL£ ^ y r v 7-3-* Wh^-to 4 >t « o^±Mt £ ; 
[2] S (is) : 

[0 0 10] 

Mb 2] 



r 1 tt^n^>JI^ 



S v 2^(CH 2 )n- 



R0 2 c 




-R 



(IS) 



hT ^OH 

(^if, n, RWR 1 ttfrtBtra«-C**o ) 

[1] ^IB^^^^V^Tv^-3-^Xb^ 

[3] 5* (1) fc*5V>t\ R4 ? 7~y», itSfJKTs >h*~>*, F'J7)Vt 
n^^asifcli HJ 7/w*n* [l] Xfi [2] Kia^<D^7V^7 



v 7 -3- * y ik&W £fzl$^:<D% 



[4] 5fc (1) Ki3V>t\ 2ffi03i#lES**S#t?*l) N [1] ~ [3] <av»T*i 

k ie« (D^yv^-r v 7 -3- * 7 ifc^-t? 4 tt o ^±i^# $ tt & % ; 

[5] r^^^;v*t^^»> [l] ~ [4] <D^ft^KBm^^yy^T^y-3 

[6] Rtf***®^**, [1] ~ [4] COV^-rtL^^iamo^^V^Tv^-3 

[7] (i) ^ftS^Mfc^W, arof^ftf : 

4-[2-(tKn^y7 5/ )-2-t^Vif;V]-2-[3-(4-^ h *f 7 7 a. — fr) 7n \£ 
^]-3-t^V-3,4-yli K n -2H-1, 4-^ > ^ f 7 y > -6- * y 7 - h ; 2-[3 

-(4-^nn7x-;u)7°n tf^]-4-[2-(H Kn^f*/7 5 7 )-2-^-^r yxf^]-3-t + 7-3, 
4-yt Kn-2H-1, 4-^ > 7 y >-6-* ;V**^r •> 5 - h ; 2-[3-(4-7)Vtn7 
x-^)7"n fc?;i/]_4_[2-(t: Kn ^rvT 5 7)-2-t^Vxf ;V]-3-t^rV-3,4-^t Kn-2 
H-l , 4-^ > 7f 7 y > -6- * ;V •> 7 - h ; 4-[2-( is Kn 3f v T 5 J )-2-*3r 

V jl -f- ;v] _3_ * dp v -2- 1 3- [4- ( h V 7 ;v * n 7 f - ;v ) y =- )\< ] 7 n if ;i/ } -3, 4- V t K n -2 
H-l, 4-^ 7 7-f- 7 v 7-6-# ;i/ jJ?3t v 9 - h ; 4-[2-(t Kndfy7<7)-2-t^ 

7xf^]-3-t ^ y_2_|3-[4-( > 'j7Wn^ hdr-»7^-;i/]7ntf;i/}-3,4-vls Kn 
-2H-l,4-^>y*f7^>-6-*^^y7 - h ; J^/l/ 4-[2-(t Fn^fy75 ;)-2-t 
df v ;r.f-;v]-2-[4-(4-7 f^y7xz;v)7'fjv] -3-** V-3, 4-v Kn-2H-1, 4-^ 7 
7 -7 7-6- iJ ^-m* 7 7 - h ; 

i *)as^$*L*i fc^tttt^, [5] ^lamo^^xfi^^^^^tt^m ; 

[8] 3* (1) -e&.-Ztlhit&mif* (-) 4-[2-(tFn^ry7^)-2- 
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t^vxf;i/]-2-[3-(4-^ >^y7x-;V)7°nt°;V]- 3-t*V-3,4-vt Ktt-2H-1,4- 

^>v^r^>6-*;v5j<^'>7- h^^i t OTtt^, [5] ^iam^)^t/x« 

[9] ft (1) T^£*iMb^»\ JJlTO^HlS: 
4-[2-(t FD^yT? y )-2-^"^f V^;V]-2-[3-(4-^ h ^ -> "7 x. =-)V) -fU fcf;i/]- 3-^ 
^V-3,4-v£ Kn-2H-l,4-^>V'f-T v>-6-^;v^>@t ; 2-[3-(4-^nn7x-;V)7' 
n lf/U]-4-[2-(fc Kn^yT 5 /)-2-i^rVxf ;V]-3-t^V-3,4-y t Kn-2H-1,4-^ 
^y*f7y>-6-*;wf>| ; 2-[3-(4-7;l'tn7x-;v)7°n tf ;V]-4-[2-( t Fn^yT 
5 ;)-24^Vxf)k]-3-t + V-3,4-yfc Kn-2H-1,4-^ > V'^T v >-6-# ; 
4-[2-(fc KndfVT^ y)-2-^-drVoi^^]-3-^ d rV-2-|3-[4-( 1- V 7 )l> * n J ;P) 7 
i - ;u] 7" n fcf )V I -3, 4- 5> t: K n -2H-1 , 4-^ > 7y>-6-A ;V # > g£ £ ii <7) H 
If^tl&iM; ; 4-[2-(fc Kn^rVT 5 y , )-2-^^rV-^f-;V]-3-^^V-2-|3-[4-( h 'J V 
Jr n ^ F dr v ) 7 j. - ^] 7° u \£ )V \ -3, 4- v t: Fo -2H-1 , 4-^ > T V > -6- # ;v sj? > @£ 
; 4-[2-(t Fn^f- v7 5 7 )-2-rf- + Vxf ji/]-2-[4-(4-^ F^y7xx;k)7*f JV] -3-^" 
^7-3,4-^t Kn-2H-l,4-^<^ V^T v>-6-*;V^>M^ ; 

z*)mi-ztiz>z.k*mWLh-t2>, [6] ma«(75f[:^x5i^-o^^±i^#$^^m ; 

[10] ft (1) (-) -4-[2-(kFn^y7?y)-2-t^r7 

^f-;u]-2-[3-(4->< F^rv7^-;v)7°nif;v]- 3-t^rV-3,4-yli Kn-2H-1,4-^>V* 
f7y>-6-*^^>HnSitS:!tfti:t4, [6] \'^M<D i\L&WX\±*<Dm¥-±. 



iti, *§kmiz&r<D [11] ~ [15] xmztiz, mmm.i&w*fcitt{tmmzm-t 

[11] [1] ~ [10] (D^iLfr[z%m.<D^>^TVy-z-*yik&m* tz 

[12] [1] ~ [10] c9v^-ra^^iaso^>y^Tv>-3-^->-fb^f tz 

#5W ; 

[13] [1] ~ [10] <D\,>-f1vfrKmm<7)s<>y°?-T Vy-3~3r>ik^m* tz 

[14] [1] - [10] (D^fli)^Z%m.<n^>^T*J>-3-*Z'ik'km*tz 

[15] [5] , [7] , Xi± [8] iiZtmo^yy^Tpy-3-^y^mttz 



ttz^ $PJ(iJiT« [16] - [2 3] xmzti&, ft (1) ^£*L<Mfc^%CQS£ 
[16] ^ (2) : 

[0 0 13] 

Kb 3] 



COOR 2 

(sS'K n(±HUf2i:|Wiatr*) R 1 t±5t ( 1 ) t R 2 J±^«2 i tzl± 3 

©7;v^;H, 4-xFn^yy;H, X(4 2, 2, 2-f'J^noxf;vi^t 0 ) 

[17] RHtifc2 f 3 coT;v^;v*^^;^S-e*^, [ 1 6 ] KiBtttfMfc^ 



[001 1 ] 



[0 0 12] 




(2) 
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[18] 3£#««#S [1 6] Xti [1 7] ^|sm<7)4b^o 

[19] fiL#:E«**R#:t?**, [16] 3Ui [17] fcgB«tf>-ffc#Wo 
[2 0] 5fc (3) : 
[0 0 14] 

Mb 4] 



COOR lu 

(5£*K nXW 1 tiS; (l) fcRlin***K R 1 0 {±7K»M^ Ml~6W7;K 
4-;fn^>y>| N Xf±2, 2, 2-f'J^nnxf;^it 0 ) 

[21] RX&i~6<dt & fr&xitx--? [20] kib 

[22] sfc#K«*«s#T**, [2 o] xti [2 1] icsam^b^o 

[2 3] ^BEtt^R-PTC**, [ 2 0 ] XWt [ 2 1 ] teK*ttfXfc^» 0 
[0015] 

tin, *fiti^T© [2 4] ~ [2 5] ~?mZti&, [1] ~ [11] OV^fLifrfc 

mm (D^yv^-r v >-3-*> ft&mx a ■€■ ^ « jt * iw#<z> ^ h * t o * * 

[2 4] a*; (4) : 

[0 0 16] 
[ft 5] 



^^£tLMfc^%£> Water-modified Sharp lessI^H. (-)-8,8- (^nn*^7t'J 
sj-^F-tf-yy y >S.O f (+)-8,8- (-/7nnr/7i'JM)i'*-;i/) ^^r^ 

4 -fb^»o^mtt#oftit^rfeo 

[25] BUkWifi (+) - (8, 8-v^nn*77*'JMH-;v) 
u y > "C* "9 > ^©teflc**^ ( 4 s ) : 




(3) 




(4) 



[0 0 17] 
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Mb 6] 



R0 2 C ^ N 




5 



R 



(4S) 

fS^^i^tftt^, [2 4] tciBttonii^r&o 

[0 0 18] 

«^iimT<75 [2 6] ~ [2 7] "Cat^tL*, ^>yf7y^-3-t>jt^!|!l 

[2 6] ^ (5) : 
[0 0 19] 
Mt 7] 



HO (CH 2)n -^>-Rl (5) 
COR 

[5*f, n&i^R 1 ^tfriBt |Wj«T:-^ *K R 2 ' ii*;Kt^yi(7){niXI« (6) 
[0 0 2 0] 

Mb 8] 

R 3 



N O (6) 

T 
O 

(5^, r 3 (±7iV^;H, Xl±7'J-;H^tc ) 

, ^ (7) : 
[0021] 
Mb 9] 



(C H 2 ) n — <C ^-R 1 



(7) 



COR 2 ' 



-e^^tL^^b^^^L, ^v^'tiw^TCS (8) : 
[0022] 
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(8) 

ROsC'^" 

[ 0 0 2 3 ] 

Kb i 1 1 




(9) 

R0 2 C 

OfttU n, X 1 , R 1 , R 2 ' 43J;tFR(±HtrIBt|WI«-e*^,o ) 

•c* £ tL * < t ^ <o ; 

[2 7] X^^fUfXii-^M^ X 2 U 7;v*n^ * 
iVt^ryit^^ [ 2 6 ] tw|B«0»5i^fe ; 

[2 8] sS: (3 * ) : 

[0 0 2 4] 
[it I 2] 



X 5 ^.(CH 2 ) n — <( /^R 1 



R 3 




(3') 



) 

[0 0 2 5] 

[2 9] - [3 1] X«WiZtl&, *5*fiH£* « - KP*->** 

[2 9] S (10) : 
[0 0 2 6] 
[Ik 1 3 ] 




H(X.(CH 2 ) n (\ /) — R (10) 



C0 2 H 

i o) tt$^^M©^Stt^!|(0S^ft ; 

[30] *fjStt^«-f'JJVxf;V7ry^ (-) -a-h'JMf^7 5> 

f*D,S(io) -e*$tL^>>fb^%o^Mtt^%^ (l os) : 

[0 0 2 7] 
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lit 1 4 ] 



HO 



r 



(CH 2 ) n 




(10S) 



C0 2 H 

(5S*k nRz/R 1 nmmtjS: do) tmm-c&Zo ) 

t?*§tL* Sttft^ftXli^oirc**, [2 9] i:lflt©«^ ; 

[3 1] ^fStt^a-F'J^xf^rry^ ( + ) - fl -f'J^xf^7 5> 
■cab iJ . 5£ (10) ^StLMfc^Woft^ffiteffc^anS; ( l 0 R) : 
10 0 2 8] 



(5**> niJ/R 1 ttflriafcs; do) tmm~?$>& 0 ) 

tt^^^RM^IIi^^tt^^, [2 9] ^«<75M^feo 
[f|HJ3<7>$J*] 
[0 0 2 9 ] 

[|§0J5 * njfc-r * «e> o#&<7)^ji] 

[0 0 3 0] 

HC^-is «£ 0*3**® ^3&*^f <btL& 0 R 1 t*»ta^n^>lR^-»±, 04L<f±77*lR 

7;Vn^V^£^cU *#^tC(±, -*h*~>3£, xhJpyS, T'n^ + yl, yfyfutf 

1 -> 1 --/nsH^yi, 1 2 -7D* 0 + y^ 

2 -> 1 --futf* v|££ fc|± 2 -j*?-*- 2 -T'n^v^ri^f <b*i& 0 R 

*M*BI#tw^^T, R 1 ^^tta^Nnr;v^;v*{±, l ~ 5ji<7)|W|— L < fi^fc*^ 

CliHJ7)Vin^ffi, 2, 2, 2 - h V fcli 2 - 7^tnxf 

fr&&i/ s &lfbti&o R 1 tiff* b < \t h V 7;vtn^f;vS^ftf 0 

*§l§j!ffl#frwi3V*t\ R 1 Ci3lt^An7^3JrySi±, l ~ 5 j@0 R— & L < tiM& & 

h i; ^^^-n^ h^v^ 2, 2, 2-h'J7;vtnx>^yU/di2-7;v 

3 traits 7 V -^St LTii, 7x-;vi, 1 - 7 -f- 2 -^--7^;v^ Xfi^ 




n 




R 



(1 OR) 



C0 2 H 
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9/ 



10 0 3 1 ] 

& ( i ) f± mt^mmt^ ^tfi^ 0 ^ ( i ) t*^ $ *i£ ti , it^mt- 

v^T, ^R*^C03zl#M^Ki-^R25.tFS<7?S|B^ov>T(i, IUPACtW 

o M^fStt^t LT, I L < !±, (-) 4-[2-( 

t Kn^fy7 5 /)-2-t^Vxf ;V]-2-[3-(4-^ f ^ y 7 x - ;|/) 7 "n f ;V]-3-t V-3, 
K n -2H-1 , 4-^ > 7*f 7 y >-6- * ^ # y 7 - h tfzli (-) -4-[2-(t Fn^fy 
7? y)-2-^^V^f-;^]-2-[3-(4-^ h^v-7i-;i/)-7°nti;i.]- 3-^" V-3, 4- v t K 

n -2H-1 , 4-^< > y "f - t v > -6- n ;v ^ > m * t'^tf ^ a & o 

[0 0 3 2 ] 

(1) T~ft£fr£«0J3Oft;^%f±. Blt^V^V W >^0 0/6 3 1 9 7fi: 



S: (1) £;l3V>TR5& t .xf-/U2fe«H 

& o 

[0 0 3 3 ] 
[ftl6] 



(CH 2 ) n - 



C0 2 R 



2" 



fY SH 

-R 1 EtOsC^^X 4 



EtQ 2 C 



(1-1) 



(1-3) 



0,R Z 



Et0 2 C 



S^-(CH 2 ) n - 
. X 4C0 2 H 

(1-4) 



(I S3) 



EtQ 2 C 




S^(CH 2 ) n -.^J>-R 1 

X 4 HN^ 
(1-5) C0 2 R 4 



(IS4) 



EtQ 2 C 




(CH 2 ) n 



(1-6) 



C0 2 R 4 



R 



(XS5) 



EtQ 2 C 



/(CH 2 )n^^R 1 



u O 
(1 -7) " C °2H 



(XS6) 




S r (CH 2 )n-Q-R 1 



Et0 2 C" 

SdoNHOH 
(1-8) 

(5£*K niSit/R 1 &iiuffifc|W|*T?& *K X 3 jBitfX 4 UMLmfMgL, R 

(coord ^m^m^ti^^^-cm^^^ mm%Km>m2tix^2>i%m&& 

^ifibfi, M-feffitelisOi/jv^ p-- hn^^/i^ p - yt h v;y« 

(± t - •7*^;v^c7M£MSW®'e& £ o r7'nr7r^7 

-7° ^> ^-77-yy- v>-fev^J 3 )K ; T.W. ^'U ; John Wiley & Son 
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s, Inc. (1999) ; mT-ti£^V -yXtiRtfa-fZ) Kffi«£ tiTV>£ 0 X'^JitT 
[0 0 3 4 ] 

(in i ) 

^ (1-1) <Dit^mti^ (1-2) (7?jb^%^T-b h- h >;;K THF^<75>rat£v# 

£ J: 5£ (1-3) O^tJ^^Jtl-^dt^T-i^o 

[0 0 3 5 ] 

(X® 2 ) 

(i-3) <7Mb^%o#;wi^>^cDfM* (1-&t>l?R 2 "-c^Sfisafc) ftr 

§M£!f 1" & Cl 1 3&*T? # & 0 f !l £ if R 2 "^p--fn^> y;H«S^, & L < (i 

®%i?<D&m*KBmt&z£K£vT, ^ (1-4) O-ffc^^iijti-Sit^-Ci-S) 

o 

[ 0 0 3 6 ] 

(Ig 3 ) 

^; ( l - 4 ) o^b^tJ^iKb^ w >-^<7>^S'W*f, h V ifivr? >^c7)ig^(7) 

StTC, N, N ' -yy^nAiryiV*;y*yM5 K (DCC) % l-^^;V-3- (3' - 
vy* f;v7 5 y 7°n tf;ix) *;v,fy^ ' F (EDO ^L<ti*iV*-;Vy^5^y*-;v 
(CD I) ^M^iJ^fflv^T, ^'jyyx^r^^tt-HSatiot, 5£ (1-5 

Itfet^k^J i: LTI±, Wx.lfN-t Kn dpv^>V> U 7V-;V (HOB t ) £L<tiN- 
t: Kn Jfy^y -> W 5 K (HOSu) £ if^tf kfrSo 

[ 0 0 3 7] 
(IS 4 ) 

5£ (1-5) Offc^i&K >;V^>#(7)yF^f»»^, Rm-tv^A#om*co^T^. 

Kfcinx.T^rtT 5 KTOCftt^iUa^t, 5£ (1- 
5) ^>yf7y>-3-t>M*gj|tl.;H s, t^o ^Ifl K o T , M 
TBuchwald^ if ; J. Am. Chem. Soc. , Vol.119 p 8451-8458 (1997) J KffifScCO 

^7-bh>) ^7-7vA (0) , f>7^7; (HJ7x^;^t^7^y) y^^A (o 
) m&mfhti&o 'Jf^FtLTIt 0flx.(£l, 1' -tf^ (y7x-W7^;) 
7^n-fe^ (dppf) „ HJ * (o-h'J ^^^^-f >) #;*Wf ^ 0 t L 

(ttdppf £ W & d t ifi-c £ & o 

§ £ o ^S'&MiillC*!- 1 g KM LT 1 0 ~ 5 0 m L fft L< l±3 0m 1 -4 Om 
Hv^:y s tUo SSSSi±#KPl^}±^v^ s \ ®#6 0°C~1 2 OVXKBmt 

[0 0 3 8] 

(Xfl 5 ) 

5£ (1-6) (Dit^<D^^y-)vaymm^ i o-CjSJ[S^$^^K i oT, 5£ (1 

7»;7t-y;-y3^XJ (R. C. yn-^f, VCH rtrf V <r- v a >Xm 2 Kg, Inc. 

2005-3028554 
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-zl-B-V (1999) ; aTun^7n^iittf^) KEtt^fei&Wf hfL 
2> 0 mjUi. R 4 tfnert-y^;!'^*^ 1 fi5>SJw(SDTV^'?-^^7^ K&LOiT 

Kft-£-%o^ftT\ Hl^b*^«#o;v-f ^BftSrfflv^D'tSi fc^tri&o Sfc, R 
4 t5^>-v;v»(7)^, sS; (1-6) o-fb^%^oi^y-;ix^(7)75tg-i4v«-t>, A'yyv 

[0 0 3 9] 

(IS 6 ) 

5*; (1-7) <nik&m<Di] )Vtf**s^*mmk^tz^ t Kn*->7$ ^Sfcttt Kn 
*'»l'7 5 '/RiftSrfeSS** i i: i: i D , 5* ( 1 ) C^^TR^xf ( 

1-8) oft^t/^IK - t^-eiJo *^*r*">**Mtt<bi-*^fefc Ltd, ^m^g- 

h7>^7t-^-ya>XJ (R. C. 707;!, VCH /-?"7*V 
a >XKS2iR, Inc. ^^-3-^ (1999); y t^Mtfa-f&Z. 

ttf&Zo ) > xa r^^y&fcvmmkmm &&m&bm. 1985^) m\z 
mmztix^&o ^fam^ii, (1-7) e>K&®z, m^^^ )vm^m^z>mmt 

tit KnJry;V7 5 C fc*»"C& £ D M x. 5i\ ^ (1-7) <Dik&m 

*THFf«^itt», N-^^^^e^^'J >f ©MO^ftTi:^ n nii^ 77* 

tL7t^!|^f Stf <of tii/ 'J ;Hfct<& - tic J: 19, S; ( l ) fcisv>T R^xf;^ 
fc^ttg*; (1-8) wfb-fr!»*i!iati-*ii:**-c§So 



^ (1) ^Ss^Mfc^o^+p H m^&^ sS: (1-1) ^it^tiMb^te, 



(5£tK n. R 1 , R 2 "$.t/X 3 fifjtBi: |WJ«T?&£o ) 

■rfcfc*^ X 3 W^*-JVt^fyl^Sti^ 5*; (2) Ofb^fc, T-th-hU 

;v*ytirt^^;v*>iM«iiSI&$^^ i M: i !K 5t (l-l) (Dik&mZM 

-77, x 3 *»**iR ; f-**-r»^ % 5$; (2) <Diki?m\~, m^itRmwy^y^^jv 
*X7 4 >iR&Z*£2>z.b.lz£. "K (l - l) ©M^SIt^it^fi^o 4 

it^^H s t^„ S7t, X 3 ^JlffJS^fcScl-fc-gs ^: (1-1) Wit^lliiaT 



[0 0 4 0] 



[0 0 4 1 ] 
[ft 1 7 ] 




[0 0 4 2] 
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lit 1 8 ] 

H 2 N^(CH 2 ) n 0>-R 1 „ Br^(CH 2 ) n (""Vr 1 „ Br^(CH 2 ) n 0>-R 1 

I ^ CES8) T " CES9) I in ^ 

COOH C0 2 H C0 2 R 10 

(1-9) (1-10) (1-11) 

-f- £; (1-9) oft^fc^bicSMc, JUt***, asBfojc»«[#^iM!feJc» 

, *-fk'jf-»>A*»ft^t?»ia-rsifctj:oT, 5*: d-io) <Dit&vii^m>< ztw 

HFWitttiiIt©SM^fflv^^Ht^o ^ (l-io) <Dik&nfo*, 
m^K&to<v^&fc'if£vrx-xT)Hk-$-2>ztK£io, (l-i l) <Dik&mt-f& 

Zttf'F^&o StMi:ov^(i, BHS^M^^7>y Mil 0 0/6 3 1 9 7-^\ Synt 
hes is, 583 (1999). Xf±Tetrahedron Letters, 28, 1993(1987) ^fBtt$tfCV»* 0 

X, 5* (1-1) ©ffc-frWtiTetrahedron Asymmetry, 6, 1919(1995) fcEttS*lrt:-&$31<0 

s*; (l-i) stis lt, 04 b< f±x 3 #A*]r7-*£-*\ TIBco^; ( 

3) : 

[0 0 4 3] 

[4b i 9 ] 




Br^^(CH 2 )n- \\ / - ^ 



COOR 10 

l-^f;V7'ntf;i'i, l, l - >M ^yf*^ 
[0 0 4 4] 

^ (l - 9) ,<Dit&miitemt&mx-1b !k S*#tc<&ftio*&-eWI*t^*c:fc5&*"C§ 

& D s^ift^fi. Tetrahedron, 58, 6117 (2002) KflBtt 3 ftfc^ft £ fc^tl £ 

o 

[0 0 4 5] 

6 is t ffi^iffl tci^gg-r^o 

[0 0 4 6] 
[0 0 4 7] 
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-(CH 2 ) n -^^-R 1 

Et0 2 C 



XT X 



(1 . 8) CONHOH 

(5£<f, n, X 1 , R 1 , R 2 fi fltflB t mm^^ *) , X 3 iiM£*£fH-o 

) 

[0 0 4 8] 

(IS 1 ) 

5* (l-i) (Dit^mbi^ (2-1) o-fk^-fe^THF^o^-ffitevtiK^-e, N-^ 
2-2) ^<b^%^^-r^.^ t^i^c 

[0 0 4 9] 

(IS 2 ) 

5£ (2-2) tSKb^fc, iIiXtth^x>f©?II^T\ ffjjgftfc L < fi&flST^ 
->>AW^T^> L< limmZKJBmt&ZtKX t)mtKfc*ft\<\ 5£ (2-3 

Ltd, SH^^affl$tLTv^^K*^tf^tL, ti^;v*, 
(18 3 ) 

5* ( 2 - 3 ) (Dtt&^O t 3* ( 2 - 4 ) (Dit^ *, ^fWA7 5 K^<WflH£iS 

{£§*4ifcfcJ: "9> ^ (1-6) (Dit^m £ M&lr Z>Zt t&*-C & 0 
[0 0 5 0] 
(Ig 4 ) 

5£ (1-6) OMft^x^T^ctiniEDtltlK^tL/^C i o ^ (1 

-7) ojk^^^i-^ci fc^i^, 0 iiif r9n->^»j xj± r^v-^sti 

ffif£# 2005-3028554 
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zm^&z-ttfx'^&o ttz^ R 4 ^yy^M^ ^ (i-6) <Dik^m^^? y 

£So £tz, R 4 -- h n^^>;v*coi#^-, XfBOR 4 v;v^(7)J#^t |S| C 

[ 0 0 5 1 ] 

(Ig 5 ) 

5£ (1-7) ^b-fr*0*^#^r'>afeS:Stt'fbLfc», tKn*'>rr/ifclitKn 
*->;VT5 >ii#^£{t>$^^.ittJ: «K S: (1) i:iJV»-CR^xf^i$tS ( 

i - 8 ) (Dit&m^m. < i t § £ 0 * ^ * v^ofgttf k^fe tuf±, s n# k '2a 
^•/■f- K^<^«t^j ^('iam$^-cv^ 0 *#a<jtzt±, (1-8) oit&yn*, 

o Mx.ii\ ^ (1-7) <oik&m ^THFf«ttW, N-^f-;v^;v*'; 

.5^(1) i:^V^R#xf;HI:^ (1-8) ©ft£-*r**iir*-& - fc § £ 0 
[0 0 5 2 ] 

5£ (i) ^i^tiMb^/M^r, R^Stas^*^^ (i-i2) 

[ 0 0 5 3 ] 
[ft 2 1] 



R 7 0 2 C^^N^O ^ R 7 0 2 C^-^N^O 

^C0 2 R 4 

(XfS 1 5 H^OH 

(3-1) (3-2) 



(18 2 ) 




(1-12) 



(5£fK R 1 R 4 *3 «tr>*niimiBi:|Wia-e*) R 7 >m**S'*tf!>«»* 

) 

(XS 1 ) 

5£ (3-1) ^$tLMk^i?<7>R 4 Sr«Kfl9^^L, ffiflBtf>*3ftft 1 fcisitaie 
2^L<ttXfl5, X«m?t-ffi2 Ki3ltSXg4 t»MtJ:ot^ (3-2) T?3ft 

^WMtmt^u^W^o r 4 r 7 r 

xf jvxx 7 JV ill'? Vy^l/x^ t;K xf^x^f^J: t e r t - ^f^x 
fft^vy^x^f JVt t e r t-7f;vx7r)K 2, 2, 2->'J^nnx 
•f-;yjt.x-r;v t e r t-yf^x^fjV^^H/^Wf, p-xfD^>^;vx^ 

ffiiE# 2005-3028554 
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T^t t e r t - 7'f Jl/iXf iVs ^^yjkxxf;^ t e r t — f^, 2, 

2, 2 - h »; ^nnxf ji/x^f^t t e r t -7"? frz-^T <DM.fr tefo^-tfiUMXtb 

ft, ^ (3-D ^t#t;(iMfei tmm.KLrm$k-e&2> 0 

[0 0 5 4] 

(IS 2 ) 

p£ (3-2) trft^tL^-fb^cOJ-^-r^^^KKJS^ J; 19 ->*^#|-t£ 
•IkKioT, 5^ (1-12) C9^t/£M-e^ 1?llx.ii\ R 7 )5 5 xf)Hf©7)^ 
t (± s J- )V^(D T)V a - M^itl 3 -e7K®HL 'Jf^A 7X*#$u * £ Ji7jc 
SHt-J- h V -7 A7kW{%L$:m^Xl]\}7kfi-mir2> h^77§ & c 

&&v^±, c\z.xv ;*-ifi> l< (i^-xx^-^o^m^-l'^ojjPTlc^^-etiP 
tJc^-T^ ^cioT, 5£ (1-1 2) -c?fc3 tL^»^%^7fe^?Sttf*^^i-^ - £ 

& T7 # o 
[0 0 5 5 ] 

5£ (1) 7^ii-€-c7)^^±lt#$^*it{i, Wftt^otU< 

L < f±W V7°n/N°y - ;i/f T-fe h >^<7)^ h >M> fh5kb'a75> 

tL(ii^tH^^i-TJH, XfiTK^if^if £*i&o 5£ (1) T-ft^tL^jb 

2t>T, 1 7>Ts 2 «^Xl± 3 ^P^«*#tr MfntJ^W£> ft* o 
[0 0 5 6 ] 

xmm-r § ^ 0 f o x. if jm & l < nmm -> v * >r * >3cMflt t tz i±%- 

^^^f©^t*7A7nvf7"77^, iftil?f£#^nv F7*77^ - (HPLC) , X 

h ^^>m<D^mmk&mmmm, y ym<o*r y y&m 

[0 0 5 7] 

5£ (1) -eft^tL^^t/ii, £IT© i -5 t'll^iiim - iu&*T#£ 0 

'j7tKO^ry^f^7?7^^^t, fiJxf;V7^7t N 'J y >tf Of ItSS^ 
[0 0 5 8] 

{±^-OTfe^W#:<7)^% (9-fe^#) S.a f ^flH4#7&**ir^ttL4o 5* (1) -ess 

ti & * *: i± * © mm + ? * s * * iitciauiitv^ 
± o xyt^ftfemzfrm u tuts counts 1 ~ 3 k l^**o T^Miw^m^ti- 

*7A^fv^7n7 f777^ J: oTjfe^fiHfrjfcfc^iHi"*-* - fc5&*T?S 4 
[0 0 5 9] 
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L £ £ aflSti" Six. tC'j^HHJS Ct L , JR2*s £ ffl± S -£ a £ fc £ £ 0 Tfc^ffitt 



X, fulfil nv ^9 7*-teKMv>&*La3fc3*fiH£#9Afc Ltli, Sit l:^^ 
*LTV»* feOtfflV»4£ i^t?^ mm?* -feMt^tt* CHI RALCEL 
SIS) AD-HXIiCH I RALCEL AS-RH Jiv^t^ (1) (^(1-8) 

(i-i2) ) o-fb-frWSr-e^^^iRi-rs^fe^jf^^&o 



ttz, & (i) o^«j^*^flittfr»±, «-r&5£ (i-i) r-mzftzmat^mfa 

Mj£&4 

[0 0 6 2] 
[<E2 2] 



S; (4) -«s*L.Mfc<frto (i) •c*$^&^fc^xt±^o«3t*w#^ffl^i-s 
KSKfc-t * i t \z x i9 „ zfc^frmzft d i fc tf*-e § * o :it-|v^ ii^ifti tttii 

, Tetrahedron Asymmetry, 8, 13, 2109-2114 (1997) tCfEfcOWater-modif ied Sharpies 
styg, 1"**?*.^ ( + ) -&L<{4 (-) -SSt, 7F7^v7n^yf^I^ 
t -7'f;vt Kn;<-t^'> KOrI^%, XfAJ. Org. Chem. , 57, 7274(1992) tcfgffccoN-X 

%&f&&.teWLVcM t Ltl-ffl }4, ( + ) - ( 8 , 8-^nn*>7*'J^* 
— )V) t^rfy'J y'7 C ( + ) — (8, 8-dichlorocamphorylsulfonyl) oxazilidine) 
ifhfi, iOMS (4S) (1) Oft*«OSfrS:lKWi:ft4 - fc** 

■el*. — yj> BMfcfflfcLT (-) - (8, 8-y;nn*v7*'JMW-;v) 



[0 0 6 0] 



[0 0 6 1 ] 
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tv'iy^ C (-) — (8,8-dichlorocamphorylsulfonyl)oxazilidine] %ffl^&Z\£liZ 
«£ *K 5£ (4R) -eSESfts, 5ft (1) W%OR^S:Mfill^*C:i^i«5o 
R* S ^^36S:SEL, R 5 H 0 HSXli 0 - t - B u Etfb^-f- 

i z\ xm v> & fi^mmn £hx w&iz R5fe»±*ft < > 0 H x. r * h - h y gtft * 

^ v w-&x.-f-)\>m*m^ &x # %> o ^flMt»«o#t±iR*i-3&«»»-f-tLtdriHpnia 
^{iM^om^ss^ BsEKauuMff-f-* £ 1 3&«-c # * ^\ ant i b#p b i~ i o 0 mx& s 

o 

1 0 0 6 3 ] 

±|B®7tfe4 ^#^^^5^ (4 - 2R) & L < i±5^ ( 4 - 2 S) X^LZ fLS-ffc-frWfi^ x 
h7 3-Kf^^?rfflv^i7ct^;i:t;j:^ g£ (4) <K>ik&m £ fc 
So Synlett, 2000, 10, 1437-1438 KiE« £ frT^S 0 

[0 0 6 4] 

5*; (1) ©tt^toO^flHkfcO-S^ £#E«#S#<Z>:ft^i&te#WU ^Oi^fStt^ 
[ 0 0 6 5] 

5* (1) ^**tL*^J»*J:tr^ojRji^|RI#*«3S-t-si», ^|:Jt»Ct, 
[0 0 6 6 ] 

5ft (1) t'i$ti^M«tt-?-«lf±|^g§ti§tii, IItUffiv>*t*fc?l 

mumz&Ji-zti&m&fD&^j&mtLxii^ iiit a^-fe/K §e$k «k 

V#?&?±A) ^3&*Wfc*U& 0 jg##JfcLTtt, i7V-i^j, MSJf^ftf^^^o 

5t (i) o<b#**JB9fia:##jfc L-cfflv^^g^si lt»± % jy^;^ n 
# $ tt a nt^j , mum tt$>K mm&M® t-t&zt § * 0 as^w c its $ tt a jr 

»k jgin#JfcLTI±, ffl#, te^8k «8r#k if»h jSffe&k 3Wb*J 

\zXiihz\£\zt. V) li-ei^o *Hi^>7f7y>- 3 - t^Mftifcli*©* 
^±H=# $ ft & £. i± K ^ $ tL S m&M b&izfe&L. it: it MMM teLlzfi 

^<Dr^ \zxii& z\ t * v i^ii ^ mm<vjj-mxm&x # a 0 

mtmWLMt Ltli, M^m. fLJW^^tf f)*L4 0 ^xit 7jcv#-^, 7jc-y°n 

tf V > ^ >J 3 - )vm&WmfhtiZ> 0 WLM it, 7jc£#A,-e &v>, >K U xf > > ^" y 3 
tz\t/W7u tf 3 - ttjlt I, i J: i t*^ ^ 0 gp^#(: 

%&M^*'&mizfctxmiLnmi- %> z. t^x% & 0 itzma^^-iz^^mnit, 
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u - x t tz i*<k%wmmtM^i)^f h tL& o 

If S#: £ 14 * at Hffiffl $ ft & IS^lft $ ft* fc ift-fr L*3t 

Mi (tf-t-^^rft, -OtU&m t&ifiWfhtL&o mkMtLTit, WiLtfy7b^?7 

*° i; ^ v y V V n - ;k tR*« 7/'J>, mMMifmf <b ft * o 

n-va ^}4, 7W4X(4rS14<7)»J^ > —mmttzi±^ti£k±(DMi¥Wfc^ZtL2><£ 

fern, rn-mm, ¥wh#j, i£WJ, *iWk arfeak #^^tnx*^t^§* 0 

7 * h - x , ^ ft* o K n y 7 p f47XttZ{4^7jc'I40«J -ft i 14* ftm 

- , tfcjW £ (4 K n y L «$iJ ^^-T * - t % T? g * o 



5* (1) \z&\,*XR&^frtt&ZtL&4k&mR&*r<Dm&±WF&-£ ft*^t4, «ft 



ft^ (1-1 2) ^$ft*ftl#{£^«£ft*o gOK4«i^, ^#:!*I^i3V>-C(4, 
5*: (1-12) ^SiiSM^fttLfcMMPEfitttlSSU fi:MMP-3SV' 
MMP-1 3i:itLTlf4MMPiti1tS:^to 
[0 0 6 9] 

■T**3*>, 5* (1) tr^$ft*>fb^X(4-e<7)^±fp#$ft*^(4, jifS L<t4^# 
&##J£ LT^PiftK^-^ft*^ iTfcliW^fS-^-Wi: LT»Ki:S4§ti^ = 

5£ (1-12) -e^$ft*^tJXt4^-<7)^^±it#^ft*mi4, ffiKii* 

[0 0 7 0] 

(l) •tr^$ft*^%X{4^-<7)^±it#$ft*^^#tfE*«%ofi:^-i, j£ 

HJSAWLI H*f:^ 1 1 0 0 0 mgOffl, £Pf L < }4$j 5 3 0 0 m g <D 

mm* i mzfzi±mmi~frvx%c5-ir&zt&x&2>o mint Lx^-r^^Kit, 

IfMA^Ll B*;fc!J*&0. 1~»3 0 0 m g<75|EH, iff L < t4^ 1 1 0 0 



[0 0 6 7] 



[0 0 6 8 ] 
[<t2 3] 
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[0 0 7 1 ] 

H«fV *v^ofc#SStfe!JSm, «> 3feittSI> COPD («teHSttMf|£JO , US J. 

, ^mmitm, mm, mm, mmm, mm, mmm, mm, $mm, it 

[0 0 7 2 ] 

5* (i) ^*3*i*ft^w©iiHi*w#^*s, mtt (2) ■c&stiaft^tt, 
(3) xmzti&tt&mn, ^tilMSt*^o 

1-=&t5t>, ^IPJ30fjl2 0«i2, g£ (2) : 
[0 0 7 3 ] 
[ft 2 4] 



COOR 2 

nfi33ZJi4£^U R 1 tttfTIB fc IW"C& 19 , R 2 (±m*#^2 ~ 3 

-eassti&ft^tK Xtf, aiost (3) : 



COOR lu 

(5£4>. n&^R 1 {±p£ (1) fcran-c*!K R 1 0 i±7jc*Ji^, #t3f8U ~ 6 cor 

- (2) (3) Kistf&R 1 Ji^ ffiL<(i^ KvMSto ^ 

(2) cf-R 2 Ci > lt^Rtt2 ~ 3 ©7;>^;Ht Lttt, -x.f-;ixft, -/n tf ^gg % /fy 

5ft (3) cpR 1 0 t:i5[tl>K*& 1 ~ 6 ©7;i/^;vSt Ltli, HC«*t<>L<tt 
f-^/Sfe, -7'^;uft, 1 -f-jv^u kf ;vft, 1, l - v ^ f-;v^cf-;vft, ^>-^;vft, ^ 

5* (2) xtfS; (3) oft^m^^J^iffifc^Mb^^* 19, ^mMKte 

[0 0 7 5 ] 

(1) ti$ti^^tt^oiitrif^iits : H ? t ^„ 




(2) 



[0 0 7 4 ] 
[ft 2 5] 




(3) 



[0 0 7 6] 
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Ut2 6] 



o 




(5-4) R (5-5) 



[0 0 7 7] 

fr8BRJS5ftt*»t*Xei H*5V>T, 5* (5-1) <Dft&®£&; (5-2) 0^%5± 
, if f }:^©*fe-ei^t * i i: t: i , 5ft (5-3) Oft^»fct4CfcjJ«"CS4 
o 5£ (5-1) <Dit&bK*<W)n'?uV K«LtS^n'J KKgBftL 

fclfe, aft (5-2) <Dit&® mm&) tKlBmt2>ZttfX«%2> 0 ^flK-O^XitTetr 
ahedron Lett . , 38, 3853 (1997) KmM $ lit ^ & 0 
[0 0 7 8 ] 

XfS 2 fc*5V>T, ^ ( 5 - 3 ) mm L < 14**^*1^*0. 

Si- a i t £ <t "9 , 5^ (5-4) o-fb#**#sc: t-tfix^&o 

-r&fc*,^ (5-3) (cisv^rR 7 yfmm^n^mm.m<D^T 

\z tM feT* f£|jg & Jf§ v> &X # Z> o ffSKliR 8 li7x^;H^Sf 0 

t tz, t l-c i* t h f * t'*m^ zzt &x § * 0 ?pfiitt#»o*nji(*i-3a*«F 

»i" *U4# RS5£{±*ft <, Wx. WT]K#J- 1 gWtLT5ml-4 Omlffl^Sifc § & 

0 K/SiaS{±#t-Rl5g{4*v^ % ®t-78 o C~0°C, jf* L < f4-78°C-CK£i>£«o £ 

, >£j£B#ISi4mW83=& B&tt±MM't& St 1 B#r^~ 5 Bl^t^ 

— 5S: (5-3) ^jSV^TR 9 7& s **lS : f L t?***lr^l-{4, ^Y§tt?t$^ V^J^ 
tfu y YV 7 7n(i;vxf jV7^ ^tSULftft, *St«J LtN- 

7*n^^y>^5 K^M^T/n^t^chft^o t<£>»£\ SfSLOiR 8 (4 

- 1 § a o ^m^mm^mitwM^mi-^mKm^im < , niifM 1 g km 

LT10ml~50mlfflv*4i t)5 ? T'^„ Rra*l4#£|5l5ei4&V^ ii#-78 o C~0 o C, 0 

1 L < {±-78°C-e^)S$^^o Rj£«Fll8t±ie«-Offif*4:B*^3ttPflft-* i 
t? § £ a 5 \ ilUt 1 b#Ph1~ 5 l$HI"C* a o 

[0 0 7 9] 

XS3 £*5V»T, 5* (5-4) o<k-frWSr^JRT>U3^^ K-C^ta-r^ifcJcJ: «5S; ( 
5-5) ifcj&^t&o Witf> R 2 " t&M f-jvlcol^-, **/-/nt» 

tf'j7A^ h^r^> KXJ4# 'J7A^ K#*fflV>4 it^T'lSo 

[0 0 8 0] 

Sfc, 5ft (5-4) <7>^t/^43V^TR 9 ^liUfWi^, JBlTtf>RJ65£fcJ: «K * 
( l ) Ji^Miwllt fiftt ^ ^ > yf 7y yft^i^l^ c: fc fet^^o 

[0 0 8 1 ] 
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cxm.2) 



Eto 2 c 



(CH 2 ) n — ^^R 1 



H 

(2-3) 



r 1 rx/r 8 temnztmm-e&Zo ) 



in i Rtfum 2 K-D^Tiimmmfe 2 K&w&xn 1 serai 2 t mm 

<2> o 



(^"tU n 

[0 0 8 2 ] 

^ (2) 



5£ (2) t?f£SfLSffc^WO:fc^f&te#W^ Tetrahedron Lett. , 39, 5501 ( 

i998)^fsmomT^^-^-r^^i-^^ t75 ? -e§^>o 1" 5£ (6-1) -e^stta 

(+) &L<t± (-) w^^ytV*^7x'fW7>^n'j k (dip-CD %?<o 

[0 0 8 3 ] 



[it 2 8 ] 



Q^(CH 2 )n 



HO^O 



HO* .(CH 2 )n 

HO-^O 

(10R) 



HO„ .(CH 2 )n 



(2R) 



(6-1) 



HO^.(CH 2 )n 

HO-^O 
(10S) 



HO <k .(CH 2 )n 



R 2 0 



(2S) 



jMWcti, * (6-1) (DikteW* 



( + ) -yMvtV*>7x^j^7>^n'J K 
tJIItSC fcfcj: 19, ^ (1 OS) <D (S) #5&«ROTI|-e* <9 > (-) -vWvtV 
*>7x^f;v#5>^n'J K-jlItS-H:j:f), S (10R) « (R) ft-i>m&»Sffe 

ttz, ^ (10R) f)L<liS (10S) (Dimmit. Ztlb(Dlk&m(D7±$fa£ <o 

«b *l& o ) *m ^ ttm&mm* x~%-%mm& =Ht7 ^lac -c«ii-r **-c § 

p£ (ior) &L<«;£ (10s) (Dit^km\±, ^MfetxxtMbtSittJ: 

ot\ ^ (2R) &L<ti5£ (2S) -e*^tL^^«tt#:^S< i 
[0 0 8 4] 

*»!fiO*3 0J!!ttll, (1) ti? H5 ft^»f «^ ^ v*f 7 y > - 3 - 1 

5S: (9) "CiE$*L*^!»(0«jS^CMi-ao JBLT#XSCo 

(IS 1 ) 
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5*; (5) , (7) RZtt (9) fci5V*T\ ntttfj L<ti3Xli4^ifo 

5£ (7) T^SftSft^Wu ^ (5) -C*$tL*^i»^e>JJILT^ftt?«ii-r*C: 

[0 0 8 5] 
[ft 2 9] 



HO^(CH 2 ) n - 
COaR 2 ' 



R 



(5) 



X \^(CH2) n 
CQ 2 R 2 



O* 1 



R 1 

X 2 



r s. tfx 2 i±triBfcraHT?**o ) 
it* h v 7)VJru* ? >x)V*-)Vjr* *s^<Di§i&, ^ (5) oih&yo* 

tizx ^ (7) <Dft^fe*«jt-t-& * 0 ffiafett, annst** 

1 19 , 1.0 1 . 2 iiH^Ki:^^, 

i dT?^fett»jftfc LTti#^pl^{±iSv^^\ 03; L < tiT-fe h - HJ ;w ±lft^< f - 

TOttMiiH^ 1 g CWU 3ml-5ml|v»i: KJfciaKtt#fcR5£ 

m-f & C t § & ^\ ®# 0 . 5 H#W~ 2 P#|BJ-C* & „ 
[0 0 8 6] 

/p**?* ^;&tfizg*ft&**:fe*ftaiji: LTMv^&^^ft-e, & (7) ofti^%£- 
llt^tff^, Sfcii, 7KS1^ L D Af ©MIV f 9 ^ f ;i/y 'J n 'j F 

ft#.n?jy£ft-*"S i t ^ ? -e £S (Tetrahedron Asy mm e t r y , 6 , 1 
9 1 9 ( 1 9 9 5 ) ) o 
[0 0 8 7] 

(18 2 ) 

55 (7) oft^ta; (8) <7)fti^£, ^ffitll^M^^ftT-es^^^s £ 
5^ (9) ^t^ft*»It4ii:#-el4o 



[0 0 8 8] 
[ft 3 0] 




C0 2 R 
(7) 



RO2C 



£X SH 



R0 2 C 



(8) 



Sy(CH 2 ) n -^JhR 1 
C0 2 R 2 ' 



(9) 



(5£+, n, R 1 s R 2 , R, X 1 RZFX 2 tt«riBfcWi|-e*4o ) 

< fiTHF^^lf fctLSo >1-"C\ I8lT?ftfe*L4&*», -*-&:b*>5£ (7) <75ft£- 

t7t, 5^ (5) 210**; (7) Oj^f^fttt#:<7)Ji^, DMF^T-feh-h'J/I'i 
JBV»fc»£\ — *B?-fe5ft*£?' THF*fflv>4Ck KJ: «K 9 -b 5 ftf & - £ & 
<^ ^*K«oiesv^ (9) <Bft£-«|fcS:JK*s& - ktffrfr-otzo 

^MttiMRtt/Kfl- 1 g tWLT 2 m 1 - 1 0ml fflV^u t^T'iSo £7^ L 
•Ctt, N-^-f-^-t^* 1 ; L < 14 h 'Jxf;V7? ^f©fi7? >#^:fetl.?>o 

*{4, mifrWMl zEJu&tz *) , l.ot^i^^fflv^iii^lio 
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KJfrz&JKteJftKRB^Ii&v^ »#- 5 0"C~ 5 tJT?RJfe$*, j£F£ L< 14- 2 0*C~ 0 

#\ sur o . 5 n$m ~ 2 n#n h o 

[0 0 8 9] 
[0 0 9 0] 

*§I^C0^4O«{4 > ^ (2) X~i$iZtl2>lk&moM:&*F$fet%&, «-HKn^r 
v * ;v # co^vStt#^^5t^fS K Mi" & o 

^ (10) , ^ (10S) , 5* (10 R) , sS: (11S) 310**; (1 1 R) 
iiliS 1 ^ L < ii 3 Xfi 4 *^i- 0 

i^fl-t*^^ do) <7)-fb^%{4, &m<n%mxte*wffl&ummzmiR<nx&'?$Lm 
TiBoR{£s:"e^$tL4 i^c, s do) cojt^^mmm^, (-) - « - > 

ij;va^;UT3 >M$«:H:J: "9 5£ (1 0 S) <Dik<km<Z> (-) -a-h U ^ J. 

^fe-em^^ai-^- ttcj: 13, a; (ios) ©M^nt^it^^o 

s (10) <oit&ty*7fm&mWk*. (+) - a-h'j^xf^7r/*ftffls 

IJ5£ (1 0 R) 0-fb#i»o (-) - a - Y ');vxf;v7 5 >Mv7Xfl/ 

J: «k 55 (10R) ©ffrfrWfc«3ai-*£fcj&«-e&ao 

[ 0 0 9 1 ] 



[<t 3 1] 



HO^(CH 2)n — ^)^R 1 HO^(CH 2 ) n — ^J>-F 



CO; + 



H °r (CH2)n ~^> Rl ais)Xr NHs 

C0 2 H - 

(10) HCL ^(CH 2 ) n (v /Vr 1 



CQ 2 H 
(10S) 



:o 2 H 
(10R) 



c °2 1 COoH 



Affw^ji, s (10) x^zti&ik&m<D^frmt£xr<DjLm^£ *) , ^-t^ 

1 ) S (10) -e&s K&ik&m, R&yt&mte* «-M) ;vxf-;vr § > * N 

sis, 

2) 5ft (1 IS) Xfi (1 1 R) -C3ft§*L* vT*xlx^<7?!£ H H H £#fm£«I^ 

3) 2) -ti#^^^i§ H B H *^.«i-^xfSo 

[0 0 9 2 ] 

1 ) oiST?ffiv» ^ *l* 7Figtt»jfct±3£ (10) -c* $ fo&ik&m * mm-t &z.t a*-? 

„ xh7tKn-77> (THF) „ l,4-i?**V->* WpWL^^^ hJU^y^ xii^f S 

2>o Tfffi&mBltJgM 1 g KMLX 5 m 1 ~ 1 0ml fflv*& £ 

- h 5 VO-ttJBfcWU iSCtL^O. 8~*&1. 5S*co 

ISIS, jffL<lillii*aa^5 0 
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ii#0.5 B*NI~2l*M-C**o 

2 ) <DT.m-&^X, ^ (US) ( 1 1 R) -e&$*L£ « - h V ;Vai^;VT 5 

r-fe >~ h u ;v#isJ;^^ti^orS^-WJ TUShfiU ftiM^ (lis) 6 

L<BS (1 1R) t^J^U a - F V ;vxf ;V7 5 i H t i -So 

mm t ti, ji# 9 0 % e e tS-t L < l± 9 5 % e e m±, L < t± 9 8 % e e 

S (1 IS) L < ( 1 1 R) -Cjt£ti& a-f'J ;vxf;i/7 5 >«H±, -K-R^tS 
Ct, 11, h')7;vtnSi^L<i±«f©Bl^ffiv^;ttJ:^ ^ (l OS) £ 
fcttsS (i or) T^$tt^^-®tt^*^^>@Mh^^t#< t ii»-eiSo 

S (US) & L < J±5£ ( 1 1 R) a-b'J xf;vj 5 >^£I^^iF-;i/^C9 

k L> o . i-2N omm7jcv#rt T-tt ffi-t&ifcHJ:») jfttti" 

[0 0 9 3 ] 

S do) ft & f (+) (-) : l W^^M7^5# 

(0%e e) rt*»fCfc<, *£SJ£<a7fc^&£^L;fcfc^&^£*'L£o Mx-i£±iB$£ 
[0 0 9 4] 

j^T^i^itisv^, MM.ttzammM.miti 5*c^e>3 o°c^^i- 0 #7ktt5U£& 

o 

7?7LH-2 0 (77^7y7ttS) , 77^-7^ FXAD-11 (n-A-T>K 
•^-**t«) „ ^t^t7HP-20 (Hie-fb^tt*) Oi^ftfifrSrfflv^^-E* 
7A7nv^ 7 7^ -^o^jftK3»jW*'fieffii-**tt, << * 7^n-7f <H£ffi1-& 

jaT©SBIRK*v>T N NMRf-^lippm (5) "CfH^tU Jttt*1^5>©i ; a7 
r- 0 * A <D u y ?m-%izM& Ltz 4©-e*4. TfflEO^fi $ £ t#M4*i* Lfco 
C D C l s lif7nn*)H, DMS O - d 6 &Mv^ f-;V7Jl/*Jry KT?-&£o Tfflfc?) 

<?) o 
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d : 9"7Vv h 

t : h 'J -7°V-y h 

d d : f7'l/7 h V 

m : 7A/f/l/9 h 

b r : -fu - K 

b r s :^D- Kv>^V7 b 
[«#!! 1 ] 
[0 0 9 5] 

4- [2- ( b K n y 7 ^ ) -2- 1 V xf -2- [3- (4- ^ b^j/7x^)/nif 
;Vl-3-^-^rV-3,4-v^ Kn-2H-l,4-^>yf-7v ^-6-^;V^'^r->7- b 
[0 0 9 6 ] 
[lfc3 2] 




MA 

tM$"T\ fcEIRO^-e-a-JdcLfc (2E) -3- (4-n#v7x-;V) T 

^'J^T^ftF (lOg) t^c-f-^ 2- (yxfJfy^X^'J^) -3-:*3fV-3 
,4-ytFn-2H-l,4-^> V-f - T v > - 6 - * /U # * ~> 7 - b ( ( 2 1 . 7 g , 
MMttWO 0 0/6 3 1 9 7£t£o£) CDTHFvM (3 0 0ml) K^LT, 7_k*4t 
th'JfA (4. 6 5g, t!6 0») ^^L-foJpx-^o < «3 tlS$t#iSL, 
-»b/:o ±|BcOT;VT y tK (1. 5g) ^liLt, lC2|PffiffL/:„ MJ±?* 
16 5$3tfcff;Bfc.x^;i, (30ml) , ^^-9- > (100ml) , 1 N&aSfc*. (50ml 
) , * (6 0 0ml) *Uax.T, ISt6lli»L/:o HftSriflMfcU aftJESBftLfco 
JtfeEK^i: It, 2 - [3 - (4-^f^/7x^) 7°n^°- 2 --x.>- 1 - 

W V 7*y~\ -3-t^V-3,4-yHFn-2H-l,4 -^>7*f7yV- 6 
^->7-l (22. 43g) SrWfco 
X H-NMR (DMS0-d6) S 

1.33(t,J-7.1Hz.3H). 3.76+3.80(s,3H), 4. 30 (q, J=7. 1Hz, 2H) , 6. 92-7. 08 (m, 4H) , 7.35-7 

.45(m,2H), 7.52-7.58(m,3H), 7. 66 (d, J=l. 7Hz, 1H) , 10. 90+10. 95 (brs, 1H) . 

IgB 

7k<%T\ ^^-;v 2- [3- (4->ft->7i-A') 7°n^-2-i>-H'Jf>] 
- 3 -t^V- 3 , 4 Kn— 2H— 1,4 -^//f7y>- 6 -*/W*K*S/9- b 

(12. 3 g) t DMF (150ml) £ % tK*^^" F V 7 A ( 1 . 68g, ^* 6 0% 

n^S^Bfet e r t (5. 7ml) *iTLfc. 1 B#W^ A&Tfcfc&r. «x 

^^-etttB Lfz Q mm^M^W.mi' b V * A-effikfcU 3*JE8Ul&Lfco ^ffi^y'J 
7H7f^77^ - (itBM : A^t y/ilxf ;v = 2 / 1 ) till, Stfefa (1 

4. 4 5 g) £#fc 0 

•mSE#2 005-3028554 
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iOff-fefft^ 1 , 4 - (2 0 0 ml) , ^ 9 J —fr (2 0 0 ml) , (1 

Omi) % isitf i o%-^95>*a-#-#> dog, 5 0%^7X) &inx.T\ 

***ffiaMSLfeo »yy*^^n7^77>f- (^^->/wm^^= 3 / 

1 ) "eHHRU Stfetofc Lt, 4 - (2-tert-7*Ry-2 - **vxf 

;v) - 2- [3- (4-^h*y7x-^) 7°ntT;i/] -3-t^fV-3, 4-yt Fn 
-2H-l,4-^>yf7y>-6-*^^y7-h (13. 1 6 g) &#/c 0 
X H-NMR (CDCh ) 8 

1.38(t,J=7. lHz,3H), 1.49(s,9H), 1.60(m,lH), 1.71(m,lH), 1. 75-1. 98(m, 2H). 2.54(m, 
2H), 3.48(m,lH), 3.76(s,3H), 4. 32-4. 41 (m. 3H) , 4.82(m,lH), 6. 76-6. 80 (m, 2H) , 7.02- 
7.06(m,2H), 7.40(m,lH), 7.50(m,lH), 7. 70 (m, 1H) . 
XMC 

7jcJ£T> x.J-JV 4 - ( 2 - t e r t-7h*~>-2-:*-* yxf^) - 2 - [ 3 - (4 
->^y7i-^) 7°nh°;v] -3-t^7-3,4-^tFn-2H-l,4-^yy 
f7y>-6-*my7-f (13. 1 6 g) tWf W^7-f K (26. 3ml 
) o^nn^r/ (2 5 0 ml) ^tl:^Lt, 3 7 y it* yxf ;i/x-riV|g 

# (2 6. 6ml) fcflTFLfco fl> o < *) t Mi 'CftftLfcft, -l»L/;o 1 Nil 
KtK I- ft §\ ^nn*H -ett ffi L tz 0 r6Jl * 1 N ffigtofcT 2 0$c 1~ V V 

^at?jKtKL, iEtlLfco StfefSfc LT, |6- (^ b ^->^;u^-;v) -2- [3 

- (4-n*-/7x^) 7*n^] -3-t^7-2 1 3-ytKo-4H-l,4- 
iW-f-TW— 4 ->f H£@£ (10. 6 4 g) £#7c 0 

^-NMR (CDCh) 5 

1.39(t,J=7.2Hz,3H), 1. 60 (m, 1H) , 1.70(m,lH), 1. 75-1. 93 (m, 2H) , 2.52(m,2H), 3.50(m, 
1H), 3.77(s,3H), 4.38(q,J=7.2Hz,2H), 4.59 (m,lH), 4.92(m,lH), 6. 76-6. 80 (m, 2H) , 7 
.00-7.04(m,2H), 7. 41 (d, J=8. 1Hz, 1H) , 7.55(m,lH), 7. 71 (m, 1H) . + 

ZDflD 

-15°C-C )6- (xF^fy^J^f-^) - 2- [3- (4-^ h^y7ix;V) 7"nf 
;V] - 3 - t^r 7 - 2 , 3 - y t Kn - 4 H - 1 , 4 - ^y Vf 7y > - 4 - ^ ;V) W&L ( 
10. 6 4 g) > N->< ^;V^e;V^ 1; > (3 . 2ml) <Dt h9tKn79V (200m 
1) igFifcfr-, ynnli^VT'nt'jV (2. 8 4ml) SriTLto ^ttTft, 25^ 
WL, I^TO- (f'J^fiVy'J^) tFn^fy^7 57 (3. 52ml) £?iT 

- (^*-9-^/ftBfti^^=2/3 5&»€) 1/3) «L^;o &G>*LfcJtfeftlifc: 

H#-C*>*, .x^/l/ 4- [2- (tFD^y7?/) -2-t^7xfjV] - 2- [3 

- (4-^h4r->7x-;V) ^ntf;V] - 3-t^7-3,4-ytFn-2H-l,4- 
^y/f7y>-6-*JV^y7-b (8. 2 4 g) SrWfco 

X H-NMR (CDCh) $ 

1.40(t ( J=7.2Hz,3H) ) 1.59(m,lH), 1.67(m,lH), 1. 77-1. 93 (m, 2H) , 2.54(m,2H), 3.47(m, 
1H), 3.77(s,3H), 4.38(q, J=7.2Hz,2H), 4.51 (d, J=16. 0Hz, 1H) , 4. 68 (d, J=16. 0Hz, 1H) , 
6.80(m,2H), 7.04(m,2H), 7. 41 (d, J=8. 0Hz, 1H) , 7.52(br,lH), 7.73(m,lH), 7.98(br,lH) 
, 9.16(br,lH). 

mmm 2 ] 

[0 0 9 7] 

^±JU 2-[3-(4-^nn7x^^)7'n tf ;u1 -4- [2- ( Fn^->7^ J )-2-* ± 7xf jV] 
-3-^^r7-3,4-y^ Kn-2H-1,4-^>V^T v >-6-7j;V^^r'>7- h 
[0 0 9 8] 
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1 tRIt^tei:J:or, 2- [3- (4-^nn7x-Jl/) 7°n tf;v] 

-4 - [2 - (HFnJryT^) -2-t^rVxf;V] - 3 - t + V- 3 , 4 - y t K 
n — 2 H — 1 , 4 -^>/f7y>- 6 -»^*^y7- h £#fco 

J H-NMR (CDCh) S I 1.40(t,J=7.2Hz,3H), 1.60(m,2H), 1.85(m,2H), 2.56(m,2H), 3.47( 
m,lH), 4.38(q,J=7.2Hz,2H), 4. 52 (d, J=16. 0Hz, 1H) , 4. 68 (d, J=16. 0Hz, 1H) , 7.05(m,2H), 
7.21(m.2H). 7.40(d,J=8.0Hz,lH), 7. 60-7. 76 (m, 2H) , 7.96(br,lH), 8. 63+9. 28 (br, 1H) . 

immm 3 ] 

[0 0 9 9] 

^±JV 2-[3-(4-7^^-n7 3L^^)^ntf;v1-4-[2-(^ Fn^->7^ y ) -2- 3- ^ V -x 
;V]-3-^-^r V-3,4-v H K n -2H-1, 4-^ > /f 7 y > -6- ^ )V y 7 - h 
[0 10 0] 



Ift3 4] 





HN 



ilil^t^feCiot, .x^;v 2- [3- (4 -7)Vj-u 7 ^ntf^ 
] -4- [2- (l£ Kn3f~>y 3 y) - 3 -Or* V- 3 , 4 

KO-2H-1.4 -^>V*f7y>- 6-A*«y7 - h 

^-NMR (CDCh) 5 : 1.40(t,J=7.2Hz,3H), 1.56(m,lH), 1.66(m,lH), 1.85(m,2H), 2.57 
(m,2H), 3.47(m, 1H) , 4. 39 (q, J=7. 2Hz, 2H) , 4. 52 (d, J=15. 6Hz, 1H) , 4. 69 (d, J=15. 6Hz, 1H) 
, 6.93(m,2H), 7.07(m,2H), 7. 41 (d, J=8. 0Hz, 1H) , 7.50(br,lH), 7.73(m,lH), 7.98(br, 1 
H), 9.27(br,lH). 

mmm 4 ] 

[0101] 

4-[2-( K KD '>7 ^ )-2-t Vxf ^/]-3-t V-2- |3-[4-( h 'J 7 n □ ^ h 
y ) y j. 7°n tf -3, 4-v' H K P-2H-1, 4-^ > Vf Z 2 >-6-77 JWf^ry g - h 
[0102] 
[ft 3 5] 




^Iffi^O 1 tmfttO-fi&K iot, 4- [2- (tKn^rvT^y) -2-t^rV 

xfA/] -3-*^V-2- |3 - [4 - (>U7nn^h+>» 7^-;v] y°u\£^\ 
-3,4 - yt Kn- 2 H- 1 , 4 -^>7*f7y>- 6 -*JV^y7- h fc#7t 0 
X H-NMR (CDCh) 5 I 1.40(t,J-7.2Hz,3H), 1.61 (m, 1H), 1.69(m,lH), 1.84(m,2H), 2.60( 
m,2H), 3.49(m,lH), 4. 39(t, J=7. 2Hz, 2H) , 4. 52 (d, J=16. 4Hz, 1H) , 4. 70(d, J=16. 4Hz, 1H) , 
7.08-7. 16 (m,4H), 7. 41 (d, J=8. 0Hz, 2H) , 7. 73 (m, 2H) , 7.99(br,lH), 9.2l(br,lH). 
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mmm 5 1 

[0 10 3] 

4- [2- ( EPjrS^Q 7)-2-^-^rV^^;Vl-3-^-^rV-2-|3-[4-( fc Ij 7 P n * -f- 
)U)y ju=.)V~\7°u tf;H-3.4-y K n-2H-l, 4-^ > '/f 7 ^ >-6-^ -> 9 - h 

[0 10 4] 
[ft 3 6] 




^i^UraHO^ioT, xf^/ 4- [2- (fcFndrvr^y) -2-t*V 

-3-t^v-2- |3- [4 - ( h U 7an^f*) -fuMM - 

3,4-vtKn-2H-l,4-^> 7y>-6 - *^^'>7 - f*#f: 0 
^-NMR (DMS0-d6) 5 I 1.31 (t. J=7.2Hz,3H), 1.45(m,lH), 1.7l(m,3H), 2.65 (m, 2H) , 3. 
76(m,lH), 4.30(q, J=7.2Hz,2H), 4. 37 (d, J=8. 4Hz, 1H) , 4. 58 (d, J=8. 4Hz, 1H) , 7.38(m,2H) 
, 7.52-7.61 (m,5H), 9. 04+9. 44 (s, 1H) , 10. 39+10. 84 (s, 1H). 
[Hffiffl 6 ] 
[0 10 5] 

J.-?^ 4-[2-(E KP^r y7 § ^ )-2-^-^r V^-^;Vl-2-[4-(4-^ Y * */ 7 ^ — fr) -f 
- 3-^-^V-3,4-yt: FP-2H-l,4-^^y'^T v >-6-fl;Wj^->7- h 
[0 10 6] 
[ft 3 7] 




^Sfe«i fcRIstto^fejcioT, ^^;v 4- [2- (tKo + ->7?;) 

- 2- [4- (^f^v7x-ji/) -3-t^v-3,4-ytFn- 
2H-l,4-^>/f7y>-6-* v 9 - h 

X H-NMR (DMS0-d6) 5 : 1. 31 (t, J=7. 2Hz, 3H) , 1.35-1. 54 (m, 5H), 1 . 73 (m, 1H) , 2.44(m,2H) 
, 3.63-3.72(m,4H), 4. 31 (q, J=7. 2Hz, 2H) , 4. 41 (d, J=16. 8Hz, 1H) , 4. 55 (d, J=16. 8Hz, 1H) , 
6.80(m,2H), 7.05(m,2H), 7. 55 (d, J=8. 4Hz, 1H) , 7. 60-7. 64 (m, 2H) , 9. 04+9. 43 (s, 1H) , 1 
0. 38+10. 83 (s,lH). 

mmm i \ 

[0 10 7] 

(-) -xf^/ 4-[2-(H KP4ry7^y)-2-t^Vxfn/]-2-[3-(4-^ h^5/7x^)^ 
)7°U\£)ls~\- 3-t^rV-3,4-yE KP-2H-1, 4-^ > *S± T V >6-ft frtf* v g - h 
[0 10 8] 
[<fc3 8] 




99.9% e.e. 

I (2S) -6- (J. h * v # )V # ^ ;l/ ) -2- [3- (4- > h v 7 * - )V ) 7° P tf H> ] -3- * V -2 , 3- 
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v t K n -4H-1 , 4-^ > /^ T v y -4- ^ /U } WfB. 1 1 ©ffrfrBO ( 2 . 0 6 g ) £ 

THF (4 0ml) K$gfl?U ^oa^V7*f;V (0.72ml) , N-^;^^ 

* V > (0.51ml) £-20 °CT-t)Px., - 1 0 2 0 °CT- 3 0 frfflfc Ltz a 0 - ( 

F'J^f*y');i/) KKn^>7 5> (0.8 7ml) SriD^fc^^Sfi* 1 B# 

»**MttfrfbT *&JfltftB*TifeiiM&N h V ^A«L/: 

0 sg'jftsij * mm Ltfi^ * mj±^^k, mm * wm*- * & , v ^vyn^x-f 

^Ofl^MT'W^B^i-^-il^i-oT, (-) 4- [2- 

S) + -2- [3- (4 -> h ->7x-;i/) ^nk'jV] -3-:*^ 

V- 3 , 4 - yt Kn — 2H— 1,4 - ^>V*f7y>-6 -^V*^yy- h (1.69 
g, 9 9. 9%e. e. ) fcfffco ^S^If*ftl±^T(7) * f? [*?A : 

AD-H (^•t^tt, CHIRALCEL) Jtffifft (UV) : 2 5 4 nm;IS: 

1 . 0ml /m i n ; #it)ffi : n V / 4 V^n tf;V7;Vn-;i//TFA = 8 0/ 

2 0/0. 1] 

* 1143. 5-144. 5 *C 
[«]d 2 0 --85. 3° (c ! 1. 0, CHCls) 

X H-NMR (CDCh) S : 1.40(t, J=7.2Hz,3H), 1.59(m,lH), 1 . 67 (m, 1H) , 1. 77-1. 93 (m, 2H) , 
2.54(m,2H), 3.47(m,lH), 3.77(s,3H), 4. 38 (q, J=7. 2Hz, 2H) , 4. 51 (d, J=16. 0Hz, 1H) , 4.6 
8(d,J=16.0Hz,lH), 6.80(m.2H), 7.04(m,2H), 7. 41 (d, J=8. 0Hz, 1H) , 7.52(br,lH), 7.73( 
m, 1H), 7.98(br, 1H), 9.16(br,lH). 

immm s i 

[0 10 9] 

4-[2-(E Kn^yT 3 I )-2-^^Vx.^-;u]-2-[3-(4-^ h ^ v 7 x -;y) 7°n g 3-^- 
fjp V -3 , 4- y t: Kn -2H-1 , 4-^ > '/■?■ T y > -6- g )± gjf > jft 
[0 110] 
[ft 3 9] 

fVr^Pi uoHaq - cr s r^"^n 

^CONHOH ^CONHOH 

MtfcM 1 nZM<Dlk&m (0. 5 1 g) CTHF (10ml) U(10ml) «rtnx.^:o 
Z-M^mk, 0. 5 NyklJHbV (4 . 4ml) * 0> o < "9 t fUT Lifco £ 

, tttb Ltzo mm z 1 N»t 2 HtsfcSM^ 4s 7 xf«^- h'juA -?jk*u mmmm l 

Sfeiaffi: LX, 4- [2- (HKn^y75y) -2- [3- ( 

4->f^7x-Jl/) yn^] -3-t^7-3,4-ytKn-2H-l,4-^> 
V'f- 7y>-6-*W>H (3 2 5mg) fc#fco 
^-NMR (DMS0-d6) 5 

1.43(m,lH), 1.66(m,3H), 2.45(m,2H), 3.69(s,3H), 4. 38 (d, J=16. 8Hz, 1H) , 4.54(d,J=16 
.8Hz, 1H), 6.80(m,2H), 7. 05(m, 2H), 7.51(m,lH). 7. 58-7. 60 (m, 2H) , 9. 02+9. 43 (s, 1H) , 
10. 36+10. 81 (s. 1H) , 13. 20(brs, 1H) . 

mmm 9 ] 
[0111] 

2-[3-(4-» Dn7x-;v)7a fcf;H-4-r2-(fc Fnj^TJ y)-2-t^rVxf ^1- 3-^-^r 
V -3, 4- v HKP -2H-1 , 4-^ y yjf; T y > -6- # ;v gf > gj 
[0112] 
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[4b 4 0] 




*jS&f!!8 t:|3tOj ft iif i o t , 2- [3- (4-^nn7x-;v) 7°nt" 

;V] -4- [2- (EFO + yT^) -2-^^V^f-;V] - 3 V- 3 . 4 -2> 
tFn-2H-l,4-^>yf7y>-6 -^;v^>m^#7^ 0 
^-NMR (DMS0-d6) £ 

1.45(m,lH), 1.68(m,3H), 2.54(m,2H), 3.73(m,lH), 4. 38 (d, J=16. 4Hz, 2H) , 4.56(d,J=16 
.4Hz, 1H), 7. 18(m,2H), 7.29(m,2H), 7. 51 (d, J=8. 0Hz, 1H) , 7. 59-7. 61 (m, 2H) , 9.03+9.43 
(s, 1H), 10. 37+10. 82 (s, 1H) , 13. 17 (br, 1H) . 

mmm 1 o ] 

[0 113] 

2-r3-(4-7PP7^-;v)y°nif;v1-4-r2-(li Fn^y7^ y)-2-^^vxf 
V -3, 4- v K p -2H-1 , 4-^<> '/f T v ^ -6- # ^ ^ > 8E 



«»J8 Hie«©*ftt«fco^}:J:ct, 2- [3- (4-7nn7x^) 7"nt° 
;V] -4- [2- (tKn^y7?y) -2-t^r7xf)V] - 3 - * * V - 3 , 4 - v 
HKn-2H-l,4-^> V'f- 7y>-6-* ^^^#^ 0 
^-NMR (DMS0-d6) £ 

1.45(m,lH), 1.67(m.3H), 2.54(m,2H), 3.73(m,lH), 4. 38(d, J=16. 8Hz, 2H) , 4.55(d,J=16 
.8Hz,lH), 7.06(m,2H), 7. 18(m,2H), 7. 51 (d, J=8. 0Hz, 1H) , 7. 59 (m, 2H) , 9. 03+9. 43 (s, 1H 
), 10. 37+10. 82 (s, 1H), 13.17(br,lH). 

immm 1 1 ] 

[0 115] 

4-[2-(H FP^r v7 ^ y)-2-jr* vxf^1-3-i^r y_2-|3-[4-( f'j7nn^ ^y)7 
j. x^;v1 -7°p bf ;y| -3, 4-y £ KP-2H-1. 4-^ > '/f7y>-6-^ jMjVjl 



»J8 i:iei«tII(?)M(:J:ot, 4- [2- (tFn^->75;) -2-* 
dryai^;V] -3-t^r7-2- |3- [4- (f'j7no^Ry) 7 a: — /I/] 7*0 tf 

- 3 , Kp— 2H— 1,4 -^>7 s f7y>- 6 - * ;V^>^^#7t 0 

^-NMR (DMS0-d6) <J 

1.47(m,lH), 1.70(m,3H), 2. 59(m, 2H) , 3.75(m,lH), 4. 39 (d, J=16. 8Hz, 1H) , 4.56(d,J=16 



[0 114] 
[ft 4 1] 




[0 116] 
lit 4 2) 
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.8Hz,lH), 7.22(m,2H), 7.28(m,2H), 7.51(m, 1H), 7.59(m,2H), 9. 63+9. 43 (s, 1H) , 10.37 
+10.82(s,lH), 13. 12 (br, 1H). 

mmm 1 2 1 

[0 117] 

4-[2-(fc FPjyTj y )-2-t^yxf^/]-3-t y_2- j3-[4-( h V 7nn^f»)7x 
~ )V\ -7° P £° ;^ I -3. 4- v HFP -2H-1 , 4-^ > V 7 v >-6- ft ^ #T > @£ 
[0 118] 
[ft 4 3] 



mm 8 iMoMtWMiaot, 4 - [2 - (tFn^vr?;) -2-* 

*Vif^] -3-^V-2- |3- [4- (HJ7nn^fjP) 7x-ik] yntT^ 
I -3,4-ytKn-2H-l,4 -^>y*f7y>- 6 - # )Vtfym.*%tz a 
^-NMR (DMS0-d6) £ 

1.47(m,lH), 1.72(m,3H), 2.64(m,2H), 3.76(m,lH), 4. 38 (d, J=16. 8Hz, 1H) , 4.56(d,J=16 
.8Hz, 1H), 7.49(m,2H), 7.51(m, 1H) , 7. 58-7. 61 (m, 3H) , 9. 03+9. 44 (s, 1H) , 10. 37+10. 82 ( 
s,lH),13. 13 (br, 1H) . 

immm 1 3 ] 

[0 119] 

4- [2- ( b K n y 7 $ y ) -2- 1 V xf -2- [4- (4- ^ f^y7xzjv)rf 
V -3. 4- 2 Kjju -2H-1 A-^y *S± 7 2 ^-6- fljVgwJj 



mmmsiizmn^mtm^i^mzxox, a- [2- (KFn^vr^) -2-* 

^vxf;v] - 2- [4- (4-^F^fy7x-f) 7*^;v] - 3 - ^ V - 3 , 4 - 5> 
ti Fn-2H-l,4-^>yf7y^-6-* ^^yW.^%tz 0 
^-NMR (DMS0-d6) <5 

1.35-1.56(m,5H), 1.75(m,lH), 2.45(m,2H), 3.68(m,lH), 3.70(s,3H), 4. 41 (d, J=16. 8Hz 
,1H), 4.53(d,J=16.8Hz, 1H) , 6.80(m,2H), 7.05(m,2H), 7. 52 (d, J=8. 0Hz, 1H) , 7.58-7.62 
(m,2H), 9. 03+9. 43 (s, 1H), 10. 36+10. 81 (s, 1H) , 13.06(br, 1H). 

mmm 1 4 ] 

[0121] 

(-) -4-[2-(H Vu_± vT § y )-2-t^rVxf;v]-2-[3-(4-^ h ^ v 7 j. 7°n tf ;U 
] -3- * * V -3 , 4- v £ K p -2H- 1 , 4-^ > '/f- 7 v > -6- ft ;V > W. 




[0 12 0] 
[ft4 4] 




[0 12 2] 
[ft4 5] 



•OMe 



lONHOH 



"CONHOH 
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mum 7 K&tRoft&yo (o. 5i g ) o.im>j >mr.7kmi- y u * a*»*kn 

ffT-BiO^^ f7-b* (2 5 0rag) ^ii, 4 0 'Ct* 8 B#HCU $ KtlT? 4 S Mft& L 

fco 'J a (i3.0g) *in*^ Stxf;^iffiL/:o 

ig 5 %M7kif # V ?A7jcv#$u i^P^7K^15fe?»^ h i; <7 A-trjiftTkU 

ML, MffiS£#feLfc«> fi-feP#-e^^. (-) -4- [2- (tKn^fvT?/) -2- 
t * V ^■J- )V] -2- [3- (4-^Hy7i-;V) 7°nt°;v] -3-*-*V-3.4 

Fn - 2 H - 1 , 4 - ^7V*f 7y 7 - 6 - *^**7i ( 3 7 6 m g , 9 9 % e . e 
.) *t#/io ^*tLJK^*f^fiJ^To^i3 >j t?ab* 0 : AS-RH (^M-fe;v 

It Chi ral ce 1) ; *fettiifeft (U V) I 2 5 4 n m ; $fC& : 1 . 0ml /m i n 

; fW@ :7*h-hW0. 2 m y ( p h 2 ) = 25/75] 

[«]d 1 8 =-92. 1° (c : 0. 1, EtOH) 
J H-NMR (DMS0-d6) 8 

1.43(m,lH), 1.66(m,3H), 2.45(m,2H), 3.69(s,3H), 4. 38 (d, J=16. 8Hz, 1H) , 4.54(d,J=16 
.8Hz,lH), 6.80(m,2H), 7.05(m,2H), 7. 51 (m, 1H) , 7. 58-7. 60 (m, 2H) , 9. 02+9. 43 (s, 1H) , 
10. 36+10. 81 (s, 1H), 13.20(brs,lH). 

\%nm 1 5 ] 

[0 12 3] 

##M 1 I (2E) -3- (4-^ f^-/7x^JV) T^^)VT)VT^Y 
[0 12 4] 
[it 4 6] 

9 d'bu 2 aih 9 

°7^T(D^ (2E) - 3- (4 -jt Ky7x^JU) T * U 9 - h ( 1 8 g) OTH 
F (15 0ml) MCMLT, ^ ^ 7 7*f;V7|cift7;V 5 - 7 A ©A^p f 7^ (0. 
9 2 0 0 ml) SrSSTLfco - ft**9> o < «9 1SI T?#i& Lfcft, 7jc<£ L 

fcttBfcfcfc&v*/* 0 I^M^^;vtrttffi L, Mil £lN+^m7jc, fkfnrfc^X^fll^vf-flL 

4s 7 ]c^m-7- h u u m&mmLtzo efei# (1 3. 6 7 g) £#^ 0 

*Sv>T\ ^coa-feH#: (7. 6 7 g) ^nn*M (2 0 0 ml) H W.it^ > 

2f> (3 8.4 g) ^ftn^T, Sfit?- UMftfliLfco *7^f ht@#^lSUL7nn*;v 
A«L/:t, AtifcfciftJEiftiKtLfco fifeH# (6g) fcov>T *> RjKKISjfcLfco - 
thh fc-a-fo-QX ^ ItfeHf^t LT, (2E) -3- (4-^^77x^) 77'J^7 
^ft K ( 1 3 . 7 g) SrW/So 

^-NMR (CDCb) 5 3.86(s,3H), 6. 61 (dd, J=15. 8, 7. 8Hz, 1H) , 6. 95 (d, J=8. 6Hz, 2H) , 7.43 
(d,J=15.9Hz,lH), 7.53(d,J=8.6Hz,2H), 9. 65 (d, 1=7. 7Hz, 1H) . 

imm 1 6 ] 

[0 12 5] 

2 I (2R) -2-H Kn^y-5-(4-^ l^y7x-jV)^7^7j 
[0126] 
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HU7] 




rQ-Q AICI3 H0 2 C-^ J Y^ ^ 




Me I IMF ^-"S^Me X#lG 



HOaC^^Y^l EtoH . H 2SQ 4 Eto 2 c 

( CQ 2 Et )2 C0 2 Et 3N-HCI O^/y^ 

NaOEt °^eTOl »j C ° 2H 

HI C °2 Et ^"OMe 

^hT^5-^A (18 5.6g) ^mtS^lsy (3 0 0 ml) £inx., 0tt7- 
(10 0ml) SriTUco (lOOg) £ 5 m^ifXM^, ^S. 

it#SU 3B#K«#Lfc 0 RJ£iM£ 4 N^tK (2L) , mk^f- ^ (1L) 

;V) -4-tJfV7'^| (160g) *#fco 
^-NMR (DMS0-d6) S 

2.56(t,J=6.3Hz,2H), 3. 18 (t, J=6. 3Hz, 2H) , 3.84(s,3H), 7. 02-7. 07 (m, 2H) , 7. 94-7. 98 ( 
m,2H), 12.14(brs, 1H) . 
ISG 

4 - (4-^h^fv7x-;V) -4-t^777^t ( 4 0 g ) *ff=B6 (10 0ml) . 
THF (10 0ml) (DM&mWi^lmz- (^#) > 10%^9^A-*-#> (50% 
-wet) (4g) &jrax.T3fcfWT (0.4MPa) T"9Plif#Lf:o *7^> 

mMLxmmim^L, Y^^->^iju^xmm^mj±^-t^^t{zx^x, a- u- 

J H-NMR (CDCh) £ 

1.89(m,2H), 2.32(t, J=7. 3Hz, 2H) , 2. 58 (t, J=7. 4Hz, 2H) , 3.73(s,3H), 6. 78-6. 82 (m, 2H) 
, 7.03-7.08(m,2H), 10. 96(brs, 1H) . 
IgH 

4- (4-^F^v7x-;V) 7^>H (2 0 0 g) (400ml) HtJP*. 

. WkffiWt (4ml) &Jn*.fcgL lftWMkitiftLfco *«E«r*5J:-€-l/2 *T?«JE«* 

u R&mt6L*mamM#.Km&. ftixf* (id tami/io *i&ffnAtt* 
* „ iS7X«it-7 ^ r>9A l o mm * m&^^-r ^aiaot, 4- c 

4-^ Ky7x-;v) ym.^^^-^^^'t^Mm^tzo 

X H-NMR (CDCh) £ 

1.24(t,J=7. lHz,3H), 1.92(m,2H), 2. 30 (t, J=7. 5Hz, 2H) , 2. 59 (t, J=7. 4Hz, 2H) , 3.78(s, 
3H), 4. 13 (a, J=7.1Hz,2H), 6. 80-6. 84 (m, 2H) , 7. 07-7. 12 (m, 2H) . 

7jc^T\ 4 - (4->b^v7i-^) >ixf;Vi^ (2 0 0.1 g) , v^- 
7Syxf^ (4 0 7ml) fc, ^fcEHSi L£N a OE t ( 1 8 4 g) <D*-9 S - )V ( 9 
4 0ml) mmZMTLfZo 50tT10 B#r^ W U Lfc 3 N^tK ( 1 . 

8 L) tc&W~ 0 mt^^ (6 0 0 ml x 3 0) fiffiL, Lfc&fc# 

^-NMR (CDC 13) S 

1.25(t,J-7.1Hz,3H), 1.36(t.J-7.1Hz,3H). 2. 16-2. 28 (m, 2H) , 2. 59-2. 67 (m, 2H) , 3.89 
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(s,3H), 4.00(t,J=6.9Hz, 1H) , 4. 19 (q, J=7. 1Hz, 2H) , 4. 32 (q, J=7. 1Hz, 2H) , 6. 80-6. 84 (m, 
2H), 7. 07-7. 12 (m, 2H) . 

±&<D£.tf&S (4 0 3 g) Sri, 4-5>**-fr> (6 7 5 ml) K»**U 3 NffiSfctfc ( 
110 0ml) £iPx.T\ 2 3^WiHit«iRt7to ^£-e?££PU »fiLT5-ffi§€fc 
7lcil^^O»^^;V ( 5 0 0 ml) JSffiifcfcft^ *«t*«JEE#*Lfco 2 
N7X@Mb^" b V * A*»iK*lmx., p H 9 KflttLT}/r£B L£«%£MU *tfeLfc 

o m^L^m^t 3 N&sSfcfc&ira;?. P h 2 fcpagELjfc&fcfcfcjRfrJMfcu 

iitCiotHfelftfcU, 5- (4-^Ky7x^jV) - 2 -^-^V^>^ >Bfe 

( 1 4 4 . 8 g) fcWfco 
X H-NMR (CDCh) 5 

1.96(m,2H), 2.62(t,J=7.4Hz,2H), 2. 93 (t, J=7. 2Hz, 2H) , 3.79(s,3H), 6. 82-6. 86 (m, 2H) 
, 7.05-7. 12 (m,2H), 8. 02(brs, 1H) . 

mmm 1 7 ] 

10 12 7] 

##01 3 : 2-fc Kn^r'>-5-(4-P< b 3r V 7 x ^ > g >Wi 

[0 12 8] 
[ft 4 8] 




5 - (4-^Ky7x^;v) -2-*4rV^>^>i (66.6g) (#t«2 0ft 
£-%) £>*cBHfc?- > V * A (2 4.0g) t7jc (4 5 0 ml) fciDx., *?frL;fco 
5'J-K*»ft*f3|{t b U -^A (3.9 9g) LTinx. £ . Rj£?Wi±-B.f»« 

H*o^o 2H#p E 5ti#fK 3 N&Bfcfc (3 0 0ml) fciJDx.. Jl, (3 0 0 ml x 

2 HI) -CffifcH L/: 0 «g*7]c ( 1 0 0 m 1 x 3 El) T?ifevs aftyjefflc®^ b U 9 

) >M (6 3. 4 g) 69ffi£j£%£#/io 

^-NMR (CDCh) S : 1.67-1. 80 (m.3H), 1. 83-1. 90 (m, 1H) , 2.62(m,2H), 3.79(s,3H), 4.2 
8 (m,lH), 6.82(m,2H), 7.10(m,2H). 
[«$I 1 8 ] 
[0 12 9] 

##M4 

(2 R) -2-fc Kn^y-5-(4-^ f jry7x^^)^7^7j 
[0 13 0] 
[ft4 9] 




3 &CfB«?)ft£-% (2-tFn^y-5- (4-^F^f-/7x^^) 9 >&) 

(l.Og) £T-teb> (10ml) ( + ) ->'J;Vxf;l/7 5> (0.6g) 

P>*L7tififN|£|fjK, T4r b > (10ml) £ffiflg$L WMfr htiift Lt# & tLT^JI, £ 
MLt, (2R) -2-tFn^->-5- ( 4 - ^ b * ~> 7 * -AO <0 ( 

+ ) -hy^xf;VT5 7t (0.59g, 9 8%e. e. ) *%tz 0 %hfo fcfi felt h b h 
tc, lN^Tfc (2 0ml) £;&nx.TgiST«#U »t«L, gfnitCio 
TSfeia^iiLT, (2R) - 2 - Kndf v- 5 - (4-^ f^f-/7x-^) ^>i7> 
m(0.36g) £98 % e . e. <£>3fc3M&£ "CWfco ^«HMifrii^T« *5 "9 
-e**o C*^*6*M*ft:*5A = OJ-H (^-fc^ti, Chiralcel) ; 
mtB^ft (UV) = 2 7 6 nm ; : 1 . Oml/min; #EWS = n 

ffi§E#2 005-3028554 
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^-v: 35/ 



* y-VTFA (90/10/0. 2) ] 

^-NMR (CDCh) 5 : 1.66-1. 92 (m,4H), 2.6l(m,lH), 3.78(s,3H), 4.26(m,lH), 6.80-6.8 
5(m,2H), 7.03-7.12(m,2H). 

mmm 1 9 ] 

[0131] 

5 : 4-- h u^y-J)V (2R)-2-£ KP^y-S^^^ h^y7x-j|/)^>^y y — 
_L " 
[0 13 2] 
Kb 5 0] 

PNB-Br HO > 

II 

OMe 




OMe NEt 3 C 02PNB 




98% e.e. 98% e.e. 

4 K!Bfc?Mb£-t/ (4.21g, 9 8 % e . e. ) £ DMF (40ml) 
U 7jc<$-T\ p--fn^>y;i/7'n5 K (4.06g) „ h'Jxf jV7<> (3.2m 
1) fcJnx-T IfiJt^SL, 2B#F^M^L^ 0 

A?nvf^77^- (^^-9->/ffim^^^= 2/1) -effiHU 4--Fn^>y> 

(2R) -2-t Kn^fy-5- (4-^ b^y7x-jl/) ^>^y"jr;- > (5. 4 3 g 
. 9 8%e.e. ) £#£ 0 ^«S»ft(iJ^T© t & X~$>%> 0 tt¥mBtfr%r0k 
*5A = AD-RH (^-k;M±, Ch i r a 1 c e 1) ; ^tBM (UV) =2 5 
4 n m ; ifbii I 1 . 0ml /m i n ; TO)ffl = T l^h'J ;P/7jt (5 0/5 0) ] 
^-NMR (CDCh) § I 1.60-1. 90 (m,4H), 2.56(m,2H), 2. 68(d, J=5. 8Hz, 1H) , 3.79(s,3H), 
4.29(m,lH), 5.25(d,J=13.2Hz,lH), 5. 30 (d, J=13. 2Hz, 1H) , 6. 79-6. 83 (m, 2H) , 7.04-7.09 
(m,2H), 7.47(d,J=8.8Hz,2H), 8. 19-8. 24 (m, 2H) . 

immm 2 0 ] 

[0133] 

6 : 3-y"n^&-4-^ 7° h^^V'y- h 

[0 13 4] 
Ut5 1] 

r|^-|^ F Na 2 S ^^SH HCI gas f^i" 3 " H 2 so 4aq < f^f^ 

NC A^A Br NC^^-Br EtOH "Y^Bf EtOH Et0 2 C-^^Br 

ISL ISM HC ' NH UN 

XflL 

3-7n^-4-7J^n^>Xzfijji/ (10 0g) i^fWW75 K (DMF 
) ( 5 0 0ml) U 0 TCTfifrffc?- M) 7 A 9 7_Mft% ( 1 3 2 g ) *fln;L;fc», g 

Lfc 0 Ri&st***. (id ^ijnx.w%^«jf^ a«*^TiNifiifc 

Tfc ( 7 0 0 ml) Kflnx., tfffiflfcfcattKLfco Wfctifcjftiiifc'^^/SM V T'o fcf;v 
J. - x ;v is «t O^TiJfcilM&fS* U &JtfeH# i L T\ 3-7'n^-4-^^*7°F^> 
X^fV;v (9 5. 0 g) fcfcfco 

1 H-NMR (400M, DMS0-d6) 8 
7.72(s,2H), 8. 14(s,lH). 
I§M 

3-7*n^-4 -^;V77 7"h^c>X- F'JjV ( 1 0 g) * h/l/.x.> (5 0ml) y* n 
D'tiVA (8 0ml) fc»j&>U (3.0ml) ^JJDx.T- 1 0 tJ &~?££P Ltz 

o A7"7-^ict»*7;^i 0 55-hi&§&*. raaflE"C3 o fc 0 

St?6 0NfW»«^ RJE**T * H P L C (ODS-A2 1 2) T?|&BU W-^a 

nn*;VA-e»fg§L, It, 3-^n^-4-^<;v* , 7 p h^ 

ffifE# 2005-3028554 
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y-K^fc/Hje+W 5 ?T- h (13.6g) £#7c 0 
^-NMR (400M, DMS0-d6) S 

1.47(t,J=7.0Hz,3H), 4. 59 (q, J=7. 0Hz, 2H) , 7. 83-7. 90 (m, 2H) , 7. 92-7. 88 (m, 2H) , 8.32(s 
,2H). 

Jif-A' 3 -^o*- 4 "7° h ^o-lf >*;V/f^fv"f 5 VT- Y (3.00g) £ 

.x* 7 ( 1 0 0 m 1 ) KifrfrU 0 "C-e* (10ml) av»T»fiiat (10ml) £ 
iKTU ^S-C— WS«^4rffo?to Rf&^t>H3£^ (1 g) Srtnx.. SfiT 2 |«#t 

**JEETTS*U ftm-i-^^-c-WfcB^ «©^7X^i-^ (x4) 0 

- h (2 . 5 8 g) £#& 0 
^-NMR (400M, CDC Is) 5 

1.39(t,J=7.2Hz,3H), 4.20(s,lH), 4. 36 (q, J=7. 1Hz, 2H) , 7. 38 (d, J=8. 2Hz, 1H) , 7.82(dd, 
J=8. 2, 1. 8Hz, 1H) , 8. 18 (d, J=l. 8Hz, 1H) . 

immm 2 1 ] 

[0 13 5] 

7 : )(2S)-6-(J- h ^;V^-;W)-2-r3-(4-^ fJry7x-^)yD 
V -2, 3- 2 gjfjg -4H-1 . 4-^ > T v > -4- ;U } g^M 
[0136] 
Ufc5 2] 



C0 2 pNB 
98%e.e. 



Tf 2 0, NEt 3 



TfC> 



C0 2 pNB 



C^OMe 




99%e.e. 



5 Kififfc04-— V y/u (2R)-2-t Kn dp ->-5-(4-^ f^y7x-;V)^> 

^VT-l- (5.43g) SrT-feh-hU^ (20ml) (:||L, -3 0— 2 0tt 
»h U 7JVtnSi (5.1ml) m^X V V^^T 5 > (4.2ml) fc2jn;U gS. 

;v-e»tbf^ #«»**&ft£»*3f?- h y i^nAi^Tfc-e^L. 4$7}cSc@ty- 

h';^A-ete»Ljto WJ^jiiuii, m«j±^*u 3*aE*T-feh-b 

(20ml) WL/io 7jc<$TT% ##00 6 KlBlftO'ffrfrW (x^;v 3 - y'u^-A - 
* )VX7° h^OV^r- h ( 4 . 1 4 g „ 1 5 . 7 mm o 1 ) ) , Wt^X M 'Jy> (1.28 
mK 15.7mmo 1) 1 5*«tSIiT?#iU, 1 R#W^ aES«t*<&3fil 

IMtl'J^tglLfco te»3W*it«LTSfc§, »iSE«:«M*^ »«E*->V 
*fj^7A7nvF^77^ - {^^)ry/fm.^^= 4/1) 

oT, x^-;v 3-7'n^-4- [ ( (IS) - 4- (4 - > h*i/7i-*) - 1 - j 
[ (4 - - fn^7 %)l<tf— M ■f-t] ^>V7-> (6.89 

g ) £ 9 9 % e . e . T&fc 0 ^«KM^ffliaT« is !? S „ C3fe^*E«^*f 
*ft:*?A = OJ-R (^■fe/l'tt, C h i r a 1 c e 1 ) ; $tfcB$tS (UV) =25 
4 n m ; &tii : 1 . 0ml /m i n ; #Ii)ffi= T^r h - h V ;V/tK ( 6 8/3 2 ) ] 
^-NMR (CDCls) 5 

ffiiE# 2005-3028554 
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1.39(t,J=7. lHz,3H), 1.65-1.87(m,2H), 1.93(m, 1H), 2.05(m, 1H), 2.61(m,lH), 3.79(s, 
3H), 3.95(t,J=6.9Hz,lH), 4. 37 (q, J=7. 1Hz, 2H) , 5. 17 (d, J=2. 2Hz, 2H) , 6. 79-6. 83 (m, 2H) 

, 7.04-7.09(ra,2H), 7. 30-7. 38 (m, 3H) , 7. 78 (dd, J=8. 3, 1. 8Hz, 1H) , 8. 10-8. 18 (m, 3H) . 

mmm 2 2 1 

[0 13 7] 

8 

(2S)-2- I [2-70^-4- (J. h ±j/ gjM££jV) fijj -5 - (4 



Et0 2 C 




Zn / NH4Claq 



OMe 



EtQ 2 C 




OMe 



99%©.e. 96% e.e. 

m& (3 . 7 3 g) tmtT >*-y& (3 . 6 9 g) (34.5ml) KflPx., £ 

tilz&%M 7 OKfe-fr* (6.89g, 9 9 % e . e. ) OTHF(3 0m 1 )M»T 

•cK*b3feo teflfcWfcitaL-cifcS, (2S)-2 
- I [2-7n^-4 - (ib^v*JV*'-;v) -5- (4-^h^v 

(9 6%e. e. ) £<fcX*nM£JB Lfco ^Wft^f^tiJSLT 

iffi= n -^^r 



n 



el) ; #itBM: (U V) = 2 5 4 nm ; ffifc : 1 . 0ml /m i 
t^/^f y^n tf;vT;vn — ;v/TF A (90/10/0. l) ] 

^-NMR (CDCh) <? : 1.38(t,J-7. lHz,3H), 1. 75-1. 96 (m, 3H) , 2.03(m,lH), 2.62(t,J=7.3 
Hz,2H), 3.78(s,3H), 3. 85(t, J=7. 1Hz, 1H) , 4. 37 (q, J=7. 1Hz, 2H) , 6. 79-6. 83(m, 2H) , 7.0 
8-7. 10(m,2H), 7. 41 (d, J=8. 3Hz, 1H) , 7. 90(dd, J=8. 3, 1. 8Hz, 1H) , 8. 18 (d, J=l. 8Hz, 1H) . 

immm 2 3 ] 

[0 13 9] 

##M9 

3-7n^E-4 - ( 1 (IS) -4 - (4 - ^ F^y7x-JV) - 1 - [ ( t - 



[0 14 0] 
[ft5 4] 



EtQ 2 C 




DOC 
HOBt 
Gly-Ot-BU 



OMe 



3 

Eto 2 c-^-B AN r 0 

98% e.e. C0 2 t-Bu 



OMe 



96% e.e. 

(2S) -2-|[2-7n^-4-(if^y*JV*-^)7x^^]ft| -5- (4- * f^y7x-;v) 
s<> * yW (##$] 8 <Dik<&m) (96 % e . e. ) cy?nn>^> (56.4ml) 

-5tt7*'Jyyt e r t TJtfSLWH (2. 0 3 g) > y*/9w\* 
yjV*^#yM 5 K (DCC) (2. 5 g) fcj&Px., N- ^;i^;V* V > (1.26ml 

) tinfco raaaE-c 1 . s^nsm 7k*mz.x^9 4 biaifc, s«^nn 

A L fc o f^Jr'J * tt& L T & § , * «J±^*?IL y'J*W5A^nvF^ 

57^ - (^^■9-^/ftHt^f->l'= 3/1) ttSt^itCict, 3-^n 
-t- 4- ( I (IS) -4- (4 hdr'>-7^-;V) - 1 - [ (t-~f h^r~>*;V^- 
JV^fjV7?y) ^-f-;v| ^^-) ^yy*T-h (4.83 9 8%e. e 

. ) £#7c c ^tM^ftttfilT© * t? "C* & o C^*£«55*#r£# :*7A = A 

tBIE#2 005-3028554 
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D-H (V4^)H±, C h i r a 1 c e 1 ) ; tfettJ^ (UV) = 2 5 4 n m ; : MjM : 1 
. Oml/mi n ;iii=n-A^tV'fV7'nk:>7;V3-;i'/TFA (9 0/1 
0/0. 1) ] 

X H-NMR (CDCls) 5 : 1.38(t,J=7. lHz,3H), 1.42(s,9H), 1.79-1. 98 (m,3H), 2,09(m,lH), 
2.62(t,J=7.3Hz,2H), 3. 77(dd, J=18. 2, 4. 9Hz, 1H) , 3.78(s,3H), 3. 85(t, J=6. 9Hz, 1H) , 3. 
94(dd,J=18.2,5.6Hz,lH), 4. 36 (q, J=7. 1Hz, 2H) , 6. 79-6. 83 (m, 2H) , 6.95(m,lH), 7.08-7. 
12(m,2H), 7.22(d,J=8.4Hz,lH), 7. 88 (dd, J=8. 3, 1. 8Hz, 1H) , 8. 18 (d, J=l. 8Hz, 1H) . 

2 4 ] 

[0141] 

##0K 1 0 

J- ± )± (2S) -4- (2- 1 er t- y h ^ v -2- ^ V J: f - ;V ) -2- [3- (4- ^ h^y7x^jV)7'nif 
jV]_3-^- dr- V-3. 4-P H K P-2H-1, 4-^ > ^± ^ >-6-# 3- 
[0142] 
[ft 5 5] 




98% e.e. 95% e.e. 



##M 9 <Dik&m ( 4 . 8 3 g , 9 8 % e . e. ) ^HVx> (161ml) CSUL, 
1,1 '- Vf* (y'7x^;V%77^) 7in-fe> (DPPF, 889mg) „ ^f-t 
(2.6 1g) Srtinx.^ &%B&&^ h'J^ (v ^ > v" V 7"> T-fe h >) ;^y7 
A(0) (Pd 2 (dba)s, 366mg) *1mk-X 1 2 0 T^lt^L^o 5f|^t> 

-5/1) tllt^tiaot, (2S)-4-(2-tert-r h * y-2-t^r7xf;V 

) -2- [3- (4- > h4f'>7x-^)'/n^]-3-t^ V -3, 4- v" tKn -2H-1 , 4-^ > y*^ T v > 
-6-*;V«V7-l- (2.37g, 9 5%e. e. ) £#£ 0 jl&fiRM*#l±^TO 
ti3 19 t?&&o C^fc^JS^^fr : *7A = OD-RH (^W-fe^tt, Chiralc 
el); (U V) = 2 5 4 n m ; II. 0 m 1 /m i n ; fW@ = 7-te - 

h V ^/7jc (6 0/4 0) ] 

1 H-NMR (CDCls) S I 1. 38(t, J=7. 1Hz, 3H) , 1.49(s,9H), 1. 60(m, 1H), 1.71(m,lH), 1.75- 
1.98(m,2H), 2.54(m,2H), 3.48(m,lH), 3.76(s,3H), 4. 32-4. 41 (m, 3H) , 4.82(m,lH), 6.7 
6-6.80(m,2H), 7. 02-7. 06 (m, 2H) , 7.40(m, 1H), 7. 50 (m, 1H) , 7.70(m, 1H) . 

mmm 2 5 1 

[0 14 3] 

1 1 

j(2S)-6~(J- h * is -ft )V)-2-\3-U-* I- ^ -> 7 - ;v) t°p £°;H-3-:fr * V-2. 3-y 

H K n -4H-1 , 4-^ > Vf - T V y -4- j I Hjj 
[0 14 4] 
Kb 5 6] 




95% e e 

1 0 (Dii&m ( 2 . 5 7 g . 9 5 % e . e. ) £ T F A (25ml) vM&CtIc^T 
"CtK (6.25ml) *ipx.^ 0 5 5Hfe^i&£ T?#i&L 1 . 5 B#Wa«*Lfco RJS«tt= h ^ 



m«E# 2005-3028554 
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3-y (6 0ml) «rUn£Tj*JE#*U*«EK t**iPxTZ:Jg^]ii L N tftii 

j(2S)-6-(i h ^~>*;V^-;V)-2-[3-(4-^ Ky7i-;l^)^ 
ntf^]-3-*^rV-2,3-yt Kn-4H-l,4-^> , /f7y>'-4-^^(fti (2. 0 6 g) 

X H-NMR (CDCls) 8 I 1.39 (t,J=7. 2Hz, 3H), 1.60(ra,lH), 1.70(m,lH), 1. 75-1. 93 (m, 2H) , 
2.52(m,2H), 3.50(m,lH), 3.77(s,3H), 4. 38 (q, J=7. 2Hz, 2H) , 4.59(m,lH), 4.92(m,lH), 
6.76-6.80(m,2H), 7. 00-7. 04 (m, 2H) , 7. 41 (d, J=8. 1Hz, 1H) , 7.55(m,lH), 7.71(m, 1H) . 

mmm 2 6 ] 

[0 14 5] 

##M 1 2 

( + ) 4-[2-(H Knjj£7 § J_ )-2-^-^r V^f-;vl-2-r3-(4-^ f^y7xr.;V 

)7°Pti;H- 3-^ V-3. 4-v ^ K n-2H-l, 4-^ > Vf 7 y >-6-^> v 7 - h 



4-rfn^>y> (2S)-2-t Knde v-5-(4-^ Ky7i-MH^^T-t|vC 
. »^!17 fcii«o;£ftfcH*fe<7>;£Bcte ioT, ( + ) -xfA^ 4- [2- (tKn* 
vT5y) -2-t + 7xfjV] - 2- [3- (4 f^y7x-jV) 7°ntf;v] -3 
-t^V-3,4-^tKn-2H-l,4 -^>7*f7y>- 6 -*^*^y7- h * 9 
9. 9%e. e. "C^Lfco ^iMLjKtt*ifeffll 7 KiEtt^ftTSWgLfco [«]d 2 0 

= +8 6.1° (c I 1. 0, CHC 1 s ) 
X H-NMR (CDCls) 8 : 1. 40(t, J=7. 2Hz, 3H) , 1.59(m,lH), 1.67(m,lH), 1.77-1. 93 (m, 2H), 
2.54(m,2H), 3.47(m,lH), 3.77(s,3H), 4. 38 (q, J=7. 2Hz, 2H) , 4. 51 (d, J=16. 0Hz, 1H) , 4.6 
8(d,J=16.0Hz, 1H), 6.80(m,2H), 7.04(m,2H), 7. 41 (d, J=8. 0Hz, 1H) , 7.52(br, 1H), 7.73( 
m,lH), 7.98(br, 1H), 9. 16 (br, 1H) . 

mmm 2 1 \ 

[0 14 7] 

1 3 

( + ) -4-[2-(fc ]f_H_± ->7 5 7 )-2-^-^rV^f-;^1-2-[3-(4-^ f^y7xx;y)7°Dlf;V 
1-3-^^-3,4- v ^ K n -2H- 1 , 4-^ y V± T P y-^-iDV # y gfe 



( + ) -4 - [2 - (fc Kn* y757) - 2-**Vif^] - 2- 3- (4-^ >3rV 
7x-;v)7°n tf;v] - 3 -t*V-3 , 4 -vti Kn- 2 H- 1 , 4 -^>7 4 f7y>- 
6 - * )V#>Wt ( 9 9 % e . e . ) 3fc^#ftflEI±*lfeW 1 4 KiEtt©:£ffiT?ft5£L;fc 



[0146] 

Hb7] 




[0148] 
Ut 5 8] 




o 

: H-NMR (DMS0-d6) 5 



tB|iE#2 005-3028554 
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1.43(m,lH), 1.66(m,3H), 2.45(m,2H), 3.69(s,3H), 4. 38(d, J=16. 8Hz, 1H) , 4.54(d,J=16 
.8Hz, 1H), 6.80(ra,2H), 7.05(m,2H), 7.51(m,lH), 7. 58-7. 60 (m, 2H) , 9. 02+9. 43 (s, 1H) , 
10. 36+10. 81 (s, 1H) , 13. 20 (brs, 1H) . 

mmm 2 8 ] 

[0 14 9] 

1 4 

(2R) -4- (2-tert-y^'>-2 V^±M ~ 2 - [3 - ( 

4-^h^r->7x^) -/nfcfjV] -3-t J rV-3,4-y'^FP-2H-l,4-^> 

2!± Ti?y — 6 — ii ;v^'^r v 2 - h 

[0 15 0] 
[ft 5 9 ] 

f / ?5: 5^ S *W (-)-(8,8-Dichlorocamphoryl- r ^ 5 W^ S \-^ s ^^ 

f| I If I sulfbnyljoxaziridine II | I 

^C0 2 t-BU C0 2 t-Bu 

racem ate 85% e.e. 

%Wm HfiB^fefcOft^ (6 2mg) ^mtt^Vy (2. 5ml) Cf^U ( 
-) - (8,8-^^nn*V7*-;^j^-;v) t^fty'Jy^ (3 7mg) £ftn;i 

l J»fjV77'r>a^n7^77'f (^\3r-9-^/St^^^-^= 4 / 1 ) tillt, $j 
f feitfc LT, xf ;v (2R) -4- (2-t e r t-7*f^ry-2-t J rVxf ;i/ 
) - 2- [3- (4-n^y7x-^) 7*nt°^] -3-t^V-3,4-^tKn- 
2H-l,4-^>7 , f7y>-6-A;my7-} (15mg, 85 %e. e. ) £ 

immm 2 9 ] 

[0151] 

##M 1 5 

( + ) 4-[2-(H Kn4rv7^)-2-t^Vxf ^]-2-[3-(4-^ b#y7xx^ 

)-7°nn°;v1- 3-t^y-3,4-y^ FP-2H-1, 4-^ y 7 y >-6-^ ;v^^r y 7 - h 
[0152] 
[ft 6 0] 

( ^^^ S ^^\^ / \ <-H8,8-Dichlorocamphoryl- ,/%^ S ^^ xN \^ 

fj T | ~ If I sulfonyl)oxaziridine l| I 

^CONHOH ^CONHOH 

racemate 81% e.e. 

2fB«Oft#» (17%, 8 1%e. e. ) *&jfc 0 jte3*#ft«»±£ifc0l 7 t|B*0*fttC 

[^»J 3 0 ] 
[0153] 

1 6 

(-) -4- [2- ( K p ^ y 7 ^ 7 ) -2- 1 V xf ;v] -2- [3- (4- ^ f^v7xX)V)7°Ph> 
]- 3-t^V-3,4-yn Kn-2H-l,4-^>'/f7y>-6-^^»'>S 
[0 15 4] 



ffilE# 2005-3028554 



Sfcffi. 2004-057808 



^-v* : 41/ 



me 1] 

/X^ S V fN v / \/S, (+)-(8,8-Dichlorocamphoryl- 

I 1 1 [j j sulfonyljoxaziridlne III Jj 






HOoC^^^^N'^^O ^^^OMe Ac0Et H0 2 C ^-^ H ^OMe 

^CONHOH CONHOH 

racemate 90%e.e. 

8 KWMOfc&to £ ( + ) - (8,8-y^DoA>7t-MJi'*-;i') 
T> 1 4 H flatt^fb^* (25%, 9 0 % e . e . ) yk^miZnMM 1 

4 ^lamo^fe-e^b/vio 

[**fe0» 3 1 ] 
[0 15 5] 

### 0 1 7 

■x^-;!/ (2E,4E)-5-(4-^ f jry7x-;^)^>^-2,4-y'x7 7 - f 
[0 15 6] 

me 2] 

o 

Et0 2 C 

II ~ ~ . . 

-OMe OMe 

NaH (2.7g, 60%) ^t?tJfe^^ 7- h 9 Kn 7 9 (100ml) fciDx-fco StS 

iftfcOlCfciS-^J^ F'Jxf;v (14.7ml) fcfiSTLfco 30fr&MM.K±lif 

zhi,z30frmwLtz o nmKfcmzov^m^. ##m i Kmwwfo&yo dog) ©ff 

7tFn77> (50ml) SFifcfcSrFLfco 30^L ^MTV^x^AMt^ix., 

l£i!Mk£^ E*U (2E,4E)-5-(4-^ b^r->7xi)l')^ , /^-2,4-yx 

y T- h (11. 5g) 4r#7t 0 
^-NMR (CDCh ) S 

1.31 (t, J=7. 1Hz, 3H), 3.83(s, 3H), 4.22(q, J=7. 1Hz, 2H) , 5.94(d, J=15. 2Hz, 1H) , 

6.75(dd, J=15.2, 10. 7Hz, 1H) , 6. 82-6. 93 (m, 3H), 7. 38-7. 48 (m, 3H) . 

mmm 3 2 ] 

[0 15 7] 

##^0 1 8 

5-(4-^ F^y7x-^)^y^>t 
[0 15 8] 
me 3] 

EtQ 2 C HQ 2 C. 





OMe OMe 
#tWl 7©M (11. 5g) , rf7tFn77> (150ml) , 10%Pd-C (1.5g) SrjS 

lz^?y-)l< (150ml) , lN*gft<b* V ^ATK^fK (50ml) 70t:t?30^n^W 

01 U 5- (4-;* F^y7x-;l/)^>^yf (10. 2g) £#fc 0 
^-NMR (CDCh) 5 

1.59-1. 73 (m, 4H), 2. 35-2. 41 (m, 2H), 2. 55-2. 63 (m, 2H), 3.79(s. 3H) , 6.83(m, 2H) , 
7.09(m, 2H). 

mmm 3 3 ] 

[0 15 9] 

1 9 

mtE# 2005-3028554 



mm 2004-057808 



42/ 



[0 16 0] 



[ft 6 4] 



HQ 2 C 




OMe 




2. 88-3. 04 (m, 
66 (m, 1H), 6. 



2H 

83 



"OMe 

5-(4-^ v7x-;k)^V? >@g 1 8cDft£-%) (6.2g) ^v^no^^>- 

(60ml) «#>U M^ilft^^f V" ^ (3.1ml) , DMF (M) *tiax.tz 0 mmfeRfc 
ifcfciSMftU : mmtm&, fl7HFn77> (20ml) fci&jfrU mti&ktLtZo 

(R)-4-^> v^-2-^^V*'; vV y (6.4g) h7tKo77> (80ml) Kig^L- 
n°C\Z^mk, n-Zf^Uf^A (1.58M, 23ml) fciSTLfco lURi^t, 
LfciiA^iTL/Co 30^H£0T:^#^U $ h K30:9*# Ltz 0 MDlftT^^^yA 

*»«L-e^^>f-^, mm^^-cimLtzo ^mmzym, mm, mmt, nm^^v 

HY)v?u^Yy?y 4~ (300g. : ^^-9-> = i : 3) r-«^L. (4R)-4-^ 

>^;u_3_[5_(4_^ ^->7x-jV)^y^; ^l-i^-^-^/'; v?>-2-^> (9.0g) 

*mz 0 

J H-NMR (CDCh) <? 

1.63-1. 79 (m, 4H), 2. 57-2. 65 (m, 2H) , 2.75(dd, J=13. 3, 9.6Hz, 1H) , 
), 3.29(dd, J=13.3, 3.3Hz, 1H) , 3.79(s, 3H) , 4. 13-4. 22 (m, 2H) , 4 
(m, 2H), 7. 11 (m, 2H) , 7.20(m, 2H), 7. 25-7. 36 (m, 3H) . 

imifcm 3 4 ] 

[0161] 

mmm 2 0 

(4R) -3-[5-(4-^ K y 7 x ^ ^) ^ > ^ ; ^V]-4-7 x ^ 3- 1 t V'J y ^-2- 1 > 
[0 16 2] 
Ut 6 5 ] 

o o 

H02 °— — - 0 A N . 

'* Ph ^ "OMe 

5-(4-^ h ^ v-7 j. - )V)s<y<!7 >M (2g) t (R)-4--7^-;V-2-^^r-9-y; yV ^ (1.6g 

) mmn Qmm^mtmn^m^^^ (4R)-3-[5-(4-^ Ky7x-^) 

/ ^ ;l/]-4-7 ^-^-1,3-^-^^7- V*V (2.6g) =H#fCo 
J H-NMR (CDCh) .5 

1.55-1.70(m, 4H), 2.54(t, J=6.8Hz, 2H), 2.95(t, J=7. 5Hz, 2H) , 3.78(s, 3H) , 4.27( 

dd, J=8.9, 3.7Hz, 1H), 4.68(t, J=8.9Hz, 1H), 5.41(dd, 1H, J=8.9, 3.7Hz, 1H), 6.8 
0(m, 2H), 7.05(m, 2H) , 7.26(m, 5H) . 

mmm 3 5 ] 

[0 16 3] 

##M 2 1 

(4R) -4-^ y p ;y_3- [ (2R) -2-7*n^E-5-(4-jt h^->7x^^/)^>^y ^f^]-l,3-t^t 




OMe 





OMe 




OMe 



miE# 2005-3028554 



mm 2004-057808 



^-v : 43/ 



y (#fil9) (1.4g) £v^ni=M^> (25ml) t#*L, «T->7f^^7> 
hV7?-> (1M, 8.3ml) „ V^nt°;Vxf ;V7^ > (1.6ml) *ftlx.fco 3033^ 
Kti5WL% -78°CK?%mL, -78t:^^*P LtzN-Z?u^x ? */ y 4 3 K (NBS) (l.lg) 
Oy?nn^> (25ml) * % 9~T?i«TL7to 2H#Hf&, 3S«5tt^ h V f A*. 

lit, a$*'>';*Wn7h^5 7-f- (150 g. SKxf ^ : A^t 
> = 1M) till, (4R)-4-^>- v;V-3-[(2R)-2-7'n^-5-(4-^ h 3f-> "7.x — 
^y^^]-l,3-t^tV"'Jy>-2-t> (0. 9 g) £#fc 0 
1 H-NMR (CDCb) 3 

1.52-1. 89 (m, 2H), 2. 04-2. 22 (m, 2H) , 2.56-2.70(m, 2H) , 2.79(dd, J=13. 5, 9. 5Hz, 1H 
), 3.29(dd, J=13.5, 3. 3Hz, 1H) , 3.78(s, 3H) , 4. 20-4. 23 (m, 2H) , 4.68(m, 1H), 5.63 
(t, J=6.8Hz, 1H), 6.83(m, 2H) , 7.10(m, 2H) , 7. 22-7. 38 (m, 5H) . 

mtm 3 6 ] 

[0165] 

2 2 

.x. ^ ;y 4- 1 T (1S)-1- I [ (4R) -4-^ > v £ ^ V -1 , 3- ± * ± V 'J v > -3- ± jV] ft 
;V[-4-(4-p< fjry7xx;y)7 < f;i/]ft|-3-x h P^>'/7- h 
[0 16 6] 
[ft 6 7] 




OMe 



^if;l/ 4,4'-y^^-tfX (3-xfnA>v7-f) (0.64g) tfI«?tKn79^ 
(10ml) fc»j&»U iiat'yftxi/^ (0.24g) „ N-^ f-;i^;v* y > (0.21ml 

) Srimx-fco 40^KJS^^0m?^±PL, (4R)-4-^> v;V-3-[(2R)-2-^n^&-5-(4-^ 
h ^ -> 7 ai - ;v) ^ >- ^ y -<;v]-i, 3-^-^-9- v*y v>-2-^-> (##^U2i) (o.7g) o-f 
F7tKn77> (10ml) < D jRTLfco 21^ 1 N&Bfcfc (20ml) £ftnx 

&m.&x-mm&, statu ^y'j*^7nvh^77^ (150 g , i^m^ 

■: ^3^> = i : 4) -eflMttU 4- |[(1S)-1- |[(4R)-4-^> v;i/-2-^-^r y-l, 

3-^-3r-9-V*y v>-3--f ;U]*;V^-;l/}_4_(4_^ f^y7xXjV)7 - f^]ft|-3-x h n 
^>77-l (0.7g) £#tc 0 
1 H-NMR (CDCh ) S 

1.42(t, J=7. 1Hz, 3H), 1.78-2. 00 (m, 3H) , 2. 19 (m, 1H) , 2.64(m, 1H), 2.74(dd, J=13. 
3, 9.7Hz, 1H), 3.30(dd, J=13.3, 3.3Hz, 1H), 3.79(s, 3H), 4. 19-4. 30 (m, 2H) , 4.42( 
q, J=7.1Hz, 2H), 4.70(m, 1H) , 5.53(t, J=7. 3Hz, 1H) , 6.82(m, 2H) , 7.10(m, 2H), 7. 
19 (m, 2H), 7. 25-7. 35 (m, 3H), 7.48(d 7 J=8. 5Hz, 1H) , 8.11(dd, J=8.5, 1.9Hz, 1H) , 8 
.73(d, J=1.9Hz, 1H). 

mmm 3 7 ] 

[0 16 7] 

2 3 

x^;v (2S)-2-[3-(4-p< h*isy j.-;v)7°n l£;l/l-3-^-^rV-3,4-ybi Kn-2H-1.4-^ 

y y±_ r v jvjjje -> g - fc 

[0 16 8] 



mSE# 2005-3028554 



#11 2004-057808 



s<~-~J : 44/ 



[ft 6 8] 




z-f-ju 4- | [ ( IS) -1- I [ (4R) -4-^ y V ;v-2- * * V -1 , 3- ^ * -9- V V 5> > -3- -f # ;v Ji? 
-;V(_4_(4_^ hdr'>7^-;i/)^^;i/]^^|-3-- bn^>'/7- h (###U 2 2 ) (0.6 
2g, 0. llmmol) , x-$J~)V (10ml) , W (5ml) , 10%Pd-C (1.5g) 7kft# 

^>?nv^-77^- (40 : = i : 3) -cif^L, *lM7i: 

IBDc^^f-^ (2S)-2-[3-(4-,* h^v^^-;v)-/nii;i,]-3-^Jf V-3,4-^^ KH-2H-1, 
4-^>yf7y>-6-*^^->7-f (0.2g, 98.3% e.e.) £#fc 0 

*7A!AD-H (^-f Chiralcel) 

(U V) : 2 5 4 nm 
ZjfEi^ II. Oml/mi n 

#M : n-^ + ^^/W V7°Dt"jV7;V3-;v/TFA= 80/20/0. 1 
X H-NMR (CDCh) 8 

1.40(t,J=7.1Hz,3H), 1.60-1.75(m,2H), 1. 80-1. 98(m, 2H) , 2.56(m,2H), 3. 44(m, 1H) , 3. 7 
7(s,3H), 4.38 (q,J=7. 1Hz, 2H) , 6. 78-6. 82 (m, 2H) , 7. 03-7. 08 (m, 2H) , 7. 35 (d, J=8. 1Hz, 1 
H), 7.55(d,J=1.5Hz,lH), 7. 67 (dd, J=8. 1, 1. 5Hz, 1H) , 8.52(s,lH). 

mmm 3 8 ] 

[0 16 9] 

##i5U 2 4 

(4R)-3-l"(2R)-2-b KD^y-5-(4-^ F^y7x-jW^>'^; ± ;H-4-7 - ;V-1, 3-^ 

[0 17 0] 
[ft 6 9 ] 




(4R) -3- [5- (4- * f^ry7x-iV)^y^;^ )U] ^-7i- , 3- * W V* U V* > -2- * 
> (###U2 0) (l.Og) *r^7kFn77> (10ml) £v#^U -78°C ^±Pf&, i~ 
f'J vAAdrf^fji/yyyyF (1M. 3.4ml) ^inx./co 30:fr#\ DavisSftH (0.9g) <D 
7f7tKn77> (5ml) *#«ii§jTL*:o lBfUWflL ^77-^W>i (l.5g 
) Orb7tKn77> (5ml) ^£*0;i30^« L/^ 0 7}c£}jn 

, »*tu aiS^vU^^^^n-rh^^y-f- (ioo g, to^^jv : ^*yry 

= 113) tlflL, (4R)-3-[(2R)-2-H Kndrv-5-(4-^ f+y7x^;l/)^>^7^ 
4-7x^jV-l,3-t^tV') ^>-2-*> (0.75g) £#7t 0 
X H-NMR (CDCh) 5 

1.59(m, 1H), 1.75-1. 92 (m, 3H) , 2.60(m, 2H) , 3.78(s, 3H) , 4.35(dd, J=8.7, 3. 2Hz, 
1H), 4.75(t, J=8.7Hz, 1H), 5.01(dd, J=8. 1, 3.2Hz, 1H) , 5.38(dd, J=8.7, 3.2Hz, 1H 
), 6.82(m, 2H), 7.10(m, 2H) , 7. 26-7. 42 (m, 5H) . 

izmm 3 9 ] 

[0171] 

# 2 5 

j*?-)]/ (2R)-2-fc Fp^v-5-(4-^ h * i/ 7 # J 7- h 

ffiliE# 2005-3028554 



mm 2004-057808 *J : 45/ 



[0 17 2] 
Ut7 0) 




(4R) -3- [ (2R) -2- k K n ->-5- (4-^ h y 7 x - ^? > ^ y ^ ;V]-4-7 x - Jl'-l, 3- 1 
vy-2-*y (##M2 4) (o.23g) £^y-y-;w (3ral) K^tf>U TK^Tf" 
h'J7A^ KvF (1.2M^*y-;W#$U 1ml) ^ftOx^o M«?S^ISfniKtT 

U ^v'J*^707h^77^ (20g, : ^3^> = l : 3) -cffi® 

L N >^;U (2R)-2-tKn + y-5-(4-^ f^y7x-;V)^>^77- f (0.06g, 98% e 
.e.) Sr#feo 

: OD-H (y^-t;H±, C h i r a 1 c e 1 ) 
^ffiifcg (U V) : 2 5 4 nm 
SiEjS II. 0ml / m i n 

#E)jffi : n -^^r-9->-/-f V7°n tf;VT;Vn-;l/= 90/10 
^-NMR (CDCls) £ 

1.60-1.87(m,4H), 2.55-2.62(m,2H), 2. 73(br. , 1H) , 3.76(s,3H), 3.77(s,3H), 4.20(m, 
1H), 6.80-6.84(m,2H), 7. 06-7. 12 (m, 2H) . 
[Hi&M 4 0 ] 
[0 17 3] 

##M 2 6 

(2R) -2-H KP^y-5- (4-^h^r'>^^-;V) 
[0174] 
[<b 7 1 ] 




98% e.e. 



5- ( 4 - J* >• * ~> ~7 .x — )V) -2-t^r7^>^>f (6 2.7g) £ T H F (1L) 
fc«MSU h ] Jxf;V7? ^ (46.8ml) fcinx-fco (-)-DIP-Cl (lOOg 
) ©THF (6 0 0 ml) mWi £ - 2 5 fe - 3 5 °C £*£ «f L & /5 S «T L*r 0 ^rSS 
"T?#SU 2 I^IMmiL 7jt ( 5 0 0ml) * 2 0 "C^T-C^x. fco 6 N7»f|^ b 'J 7 
AtMM ( 1 2 0m 1 ) fcfti*. 1 5 4M*SM&fc*:M 7 7nn s ;vx-r;v (3 0 0ml) £ 
^Dx, — S^HUo 7jtJS£iM V^ntf;U^-x;V (3 0 0 ml) t72 m^^Lfcf^^ 
, 6 N&gbk&iHx^ e^xf;i/t'i{iiLf:o »/f£f£fn:fci&7K^i5fc$-^ 
>'J7A^f Lf: D «^«ffg*tS i J: l: tiigft^|4/;„ T-bh-hV;V 
(6 4 0 ml) Kmmk, ( + ) -F'j;vxf;v7$> (39g) T M3Sit Lt 

N ftixf^-eiffiLfco »H^^n^7X^»^ >- V 7AT^iLf; 

o M £ m&m^k, J$g*yMV7 , ne^x-f^i:Mt^O ( 1 / 1 ) "C 

^ t K X oT, (2R) -2-tFn^rv-5- ( 4 - ^ h 3r 7 
^>^>f (29.8g, 9 8 % e. e.) £#£o 

J H NMR (300MHz, CDCls) £ 1. 70-1. 89 (m, 4H) , 2. 60(brt, J=6. 6Hz, 2H) , 3.79(s,3H), 4. 
27-4. 29 (m, 1H) , 6. 80-6. 85 (m, 2H) , 7. 08-7. 11 (m, 2H) . 

[mm 4 1 ] 

[0 17 5] 

ffif» 2005-3028554 



# II 2004-057808 



^-v : 46/ 



2 7 

(2R)-2-£ Kn^rv-5-(4-^ > jf>7x^^/)^V»> > 7-h 
[0 17 6] 
[4b 7 2 ] 

-~ ^ c, H2SO4 aq. > 




co 2 H MeOH 

98%e.e. 98% ee 

2 6 fclBttOfb'frW (134g, 9 8 % e . e. ) £ ^ ^ y - ;v (1072ml 
) Ki##fU MM (13.4ml) ^JPx-C 6 0°CT? 1 0#H»tfCo ^/-^O^ 
1 / 2 ^il^EE^* U 7}c (1L) fc£fcV*/£ 0 IisBtx?-/U (600ml+300ml) T?W 

F^fy7x-^) / J.- h *5^*fl9^W*: (98k. e. ) ft^iM!JK##f*f ! Hi 

!XT<Dt&y)X-2b2>o tftfrlfoEt'frlBx&ft I *5A = 0D-H -t^tt, Ch i r a 

1 c e 1 ) ; tfetHi&ft (UV) = 2 5 4 nra;ll: 1. Oml/min; Wffi= n - 
^tV/'fy^nif^T^a-^ (90/10) ] 
J H-NMR (CDCls) £ 

1.60-1.87(m,4H), 2. 55-2. 62 (m, 2H) , 2. 73 (br. , 1H) , 3.76(s,3H), 3.77(s,3H), 4.20(m, 
1H), 6.80-6.84(m,2H), 7. 06-7. 12 (m, 2H) . 

immm a 2 ] 

[0 17 7] 

2 8 

(2 S) - 2-^Kp^v-5 - (4-^Ky7x^;H 
[0 17 8] 
[it 7 3 ] 

HO v 




CO,H 

^OMe 

##M 2 6 K!a«<7);fr8rC\ (-) -D I P-C 1 <Dftt>*) \Z ( + ) -DIP-C1* 
J;^ ( + ) - > V )Vxf.;V7 5 ^Oftto "9 \z (-) -fj;vxf;i/7 5>^fflv^;tt: 
i!), (2S) - 2-tKn^y-5 - (4-^f^v7x^) ^y^>S^#/: 0 ( 
3tm%m±9 7%e. e. ) o 

J H-NMR (CDCh) $ 

1.66-1. 92 (m,4H), 2.61(m.lH), 3.78(s,3H), 4. 26(m, 1H) , 6. 80-6. 85 (m, 2H) , 7.03-7. 12 ( 
m, 2H) . 

mmm 4 3 ] 

[0 17 9] 

##M 2 9 

yxf^ 4,4'-yf tb'^ (3-- h p^>v"jl- h) 
[0 18 0] 
[it 7 4 ] 

-CI Et-I, K 2 C0 3 r-^V 0 ' A EtOH 



^5 ! ^'- 1 Et-I, K2CO3 



H0 2 C^ ^*N0 2 Et0 2 CT ^N0 2 

ISO DSP 



EtQ 2 C 




XliO 

DM F (1L) JkjfcWL* V *7 A ( 1 0 3 g) fcjpx., 3 bn-4-^nn$AfS ( 
1 2 5 g) ©DMF (5 0 0 ml) ^ffi^PiK^'Ttriinx.^o 3 Vik^fr ( 1 1 6 g) £ 

•tB!I# 2005-3028554 



4f M 2004-057808 



^-v: 47/ 



>/7- h *5feSfi9tc#7to 
^-NMR (CDCh) £ 

1.42(t,J=7. lHz,3H), 4.43(q,J=7.1Hz,2H), 7. 65 (d, J=8. 4Hz, 1H) , 8. 17 (dd, J=8. 4, 2. 0Hz, 
1H), 8.52(d,J=2.0 Hz.lH). 

xf)l/ 4-^nn-3--h D^>v7- h ( 1 1 3 g) / ( 1 L) K&fll 

U V (58.9) ZMW?lJUz-fco 6 0°C1:'3 0^WL> lfiJ"e 

i$-*PU ^mL^*t H B H ^r«Lfco ^*^-^7jt"eM«iiN^ T-feh-M;^ (2 0 
0ml) ^in£, l 5frmiJU%km : MLtzo ISh^IL W^iil: 

iot, yxf;i, 4,4 '-/ft^ ( 3 - - b n ^ > y*7 - h ) (5 7.1g) 

^-NMR (400M, DMS0-d6) § 

1.32(t, J=6.8Hz,6H), 4. 35 (q, J=7. 2Hz, 4H) , 8.01(m,2H), 8.15(m,2H), 8.94(s,2H). 

immffl 4 4 1 

[0181] 

##^0 3 0 

(2S)-2-[3-(4-^ b * V7 3L~)V)7°u h°;v]-3-^-Jev-3,4-y?^ Kn-2H-l,4-^> 
Vf T v > -6- gjVjjjeyjyriJ: 
[0 18 2] 
[ft 7 5 ] 




98%e.e. 96%e.e. 



##1£!I2 7t:^^Lfc^^;U (2R)-2-H Fn^v-5-(4-^ h^y7i-;V)^>^7 
-h ( 1 0 g , 98k. e. ) iT-bb-h'J^ (50ml) K^M U tK^T^4S7X 
MJ7;Vtn^r/^W>f (9ml) H'Jxf )V7 5> (6.5ml) ^M^ftlx. 

LfCo M£»±iE*^ THF (5 0ml) (MA) 0 

2 9 tcfBfJO'fb^ (v^f-;V 4,4'-yftk^ ( 3 - - h y y*^- h 
)) (12.1g) *THF (60ml) ^Jnx., S*»H^;T^ v^^T. W ( 
4.8g) , N-^;i^;V* V > (5.9ml) SrJl«x.7to 30^1I#U 
4 -f-*- 3 h n^>'/7- hO»flCS:P»L^:o Z.<Dx-m> 4-^-3-- 

"C\ ±|E©THFitA(:iTL^ Hagf? 3 0#IHIiii$L;fco 1 N&gfcft (110ml 
) «r^TT?inix.feW*», Sf-gtx?^ (10 0ml) -CWfflLfeo til ^ftU^K* 

*t^iti:iot, 4-|[(lS)-l-U h^fy*;i/^x;v)-4-(4-^ F^rv7x- 

^)7fiV]ft|-3--fn^7 77-f (9 6%e. e. ) 0 - tL^ffiS^-r^> i t * < 
Igtffiffi Lfco 7fe^ffi^^#iiJ^TO fc*J 0 -C*5 0 
77 9 A I AD-H (^>f -fr;Vtt, C h i r a 1 c e 1 ) 
^ffi^cS (U V) : 2 5 4 nm 
i^Eifi I 1 . 0ml /m i n 

ffifE# 2005-3028554 



mm 2004-057808 



t — Z? : 48/ 



^Rjffi : n-AJrt>/'fvyntf;V7;^-;v/TFA=9 5/5/0. 1 
X H-NMR (CDCls) 8 : 1.41(t, J=7.1Hz,3H), 1.70-1. 98 (m,3H). 2.05(m,lH), 2.62(m,2H), 
3.72(s,3H), 3.78(s,3H), 3. 94(t, J=7. 0Hz, 1H) , 4. 41 (q, J=7. 1Hz, 2H) , 6. 78-6. 84 (m, 2H) , 
7.06-7.09(m,2H), 7. 62 (d, J=8. 6Hz, 1H) , 8. 14 (dd, J=8. 5, 1. 9Hz, 1H) , 8. 82 (d, J=l. 9Hz, 1H 
). 

immm 4 5 ] 

[0 18 3] 

###U3 1 

(2S)-2-[3-(4-p< h 7 x - E°jV]-3- 1 V-3, 4-y b Kp-2H-1,4-^ 

y \r± r 2 >-6- ^m->7-f 

[0 18 4] 
lit 7 6 ] 




96%e.e. 98%e.e. 

mm (50mi) *m%m (8.2b) ^irax., 9 0 °c-??##m 3 0 <oit^m<o y 

> -fe^-r h«aL?to 1 Nti7K (2 0 om 1 ) &c&v^i 0 & doom 
1) affile ^mmzmu±U7kxm&L, mfcmwti-Yvv&Kxmi&Ltzo 

%tl:yMV7'Dliji/x-f^ (2 5 0 ml) fcf|flfe.x^/l/ (50m 
l ) e> S*S H B Hi- & tfcKioT, ^ ;v (2S) -2- [3- (4- * h*->7x- ;W 

tf;V]-3-^-^V-3,4-v t Kn-2H-l,4-^> V'^T v>-6-#;V*^~>7- h (8. 7 
U, 9 8%e. e) £»fc 0 2 3 K$m^mx^Ltz 0 

'H-NMR (CDCb) «* 

1.40(t, J=7. lHz,3H), 1.60-1.75(m,2H), 1. 80-1. 98 (m, 2H) , 2.56(m,2H), 3. 44 (m, 1H) , 3. 7 
7(s,3H), 4.38 (q,J»7.1Hz,2H), 6. 78-6. 82 (m, 2H) , 7. 03-7. 08 (m, 2H) , 7. 35 (d, J=8. 1Hz, 1 
H), 7.55(d,J=1.5Hz,lH), 7. 67 (dd, J=8. 1, 1. 5Hz, 1H) . 8.52(s,lH). 

mum 4 6 ] 

[0 18 5] 

##0H3 2 

x.^ji> (2 S) - 4- (2-tert-7h^->-2 -^^V-x-f-^) - 2 - [3 - ( 
4-^K->7x^) -7°Plf;Vl -3-^^V-3,4-ybKP-2H-l,4-^V 
7f7y>- 6 -?>^^yl/- h 
[0186] 
[ft 7 7] 




98%e.e. 97%e.e. 



±ffl<75«# (21.7, 9 8 % e . e. ) £ DMF (450ml) bz&ffi L, 4 °C"eR 
t-fe">7A ( 1 8 . 3 3 g) Srifflx-^o 7*n^9f=l£ t e r t --ff-fr ( 2 1 . 9 5 g) SriJD 
-B«#L/: e »y7A (9. 1 7 g) fcflnx., SfflT? 2 mMW Ljfc&fc, R 
^mi^Mm^try^-^ ^7K^mz7K^TXm^fz 0 WpWt^J^ (5 0 0ml) , h 
(2 0 0 ml) <7)rS^v«-e«fcB U ZI&RtiM.'ikT >^E~ <7 ffift 

(2S) - 4 - (2-tert-yf^y- 2-t^Vxf;v) - 2 - [3 - (4 
-^h^fy7x-^) 7n t'jv] -3-t^7-3,4-ytFn-2H-l,4-^y7* 

{±51E# 2005-3028554 



#11 2004-057808 



: 49/ 



fTyy-6-*^->P-^ (9 7%e. e. ) <D*i.ft»£#7t 0 itL^|fi^-r^ 
^-NMR (CDCh) 5 

1.38(t,J=7.1Hz,3H), 1.49(s,9H), 1. 60(m, 1H), 1.71(m,lH), 1. 75-1. 98 (m, 2H) , 2.54(m, 
2H), 3.48(m,lH), 3.76(s,3H), 4. 32-4. 41 (m, 3H) , 4.82(m,lH), 6. 76-6. 80 (m, 2H) , 7.02- 
7.06(m,2H), 7.40(m,lH), 7.50(m, 1H), 7.70(m,lH). 



mmm 4 7 ] 

[0187] 

###!] 3 3 

■x-f-JV (2R)-2-H Kg 4ry-5-(4-^ F^y7x-iV)^> j' / 7- b 
[0188] 
{it 7 8 ] 



C0 2 H 



c. H2SO4 aq. 
EtOH 



HO 



CO,Et 



OMe OMe 
80 %e.e. 80% ee 

(2R) -2- k K n •> -5- (4- ^ f + -> 7 x ^ Jl/) ^ > ^ ; 7 - f ( 8 0 % e . e. ) £fflv^ 
T\ ##012 7 ^|BJRW^fc?R<R<0^ife^ ioT, 2-tFn^->-5- (4 

Kv7x-*) ^V^x-).«:gfifif|l:||fc (8 0%e. e. ) 0 3fc^#fcJ&3-#f 
*fH±£JLTOfc*«3"C** 0 : AD-H -fe/l/tt, Chiralcel) 

^£B$t* (U V) : 2 5 4 nm 
SiEjS : 1 . 0 m 1 /m i n 

Sftjffl : n V7°n tf;VT;V3-;v= 9 0/10 
'H-NMR (CDCh) 8 

1.28(t,J=7.1Hz,3H), 1.60-1. 90 (ra, 4H) , 2.50.-2. 70(m, 2H), 2.76(m, 1H), 3.78(s,3H), 4 
.15-4.23(m,lH), 4.23(q, J-7.1Hz,2H), 6. 78-6. 84 (m, 2H) , 7. 06-7. 12 (m, 2H) . 

i$mm 4 8 ] 

[0 18 9] 

##M 3 4 

-x^;i/ (2S)-2-f3-(4-^ h ± v 7 j -JV) 7°p If ;H-3-^ V-3. 4-v Kn-2H-l,4-^< 

[0 19 0] 
Ut7 9] 



EtQ 2 C 




r NMM 
N °2 / 2 THF 



jCC sh 



HO. 



Tf 2 0 
Et 3 N 



OMe CH3CN 



EtO,C NO2 ^OMe 



NO2 

80%e.e. 



80%e.e. 

3 3 fr-ffiffcO.*.^;!/ (2R)-2-H Kn^f*>-5-(4-> Ky7x-*)^>^7-f 
(80%e.e.) £JlV^T, 3 0 tcSB«0^fefc^^^i£t' i oT, xfA/ 4- {[(IS 

h ^->#;wi?-;v)-4-(4-^ h^->-7^-;v)^;v]-f-5M-3-- Fn^yy'r- h 
(80%e.e.) &#7t 0 ^ftSli, #fM3 0 C|B*©^T?ft3feLfeo 
^-NMR (CDCh) S 

1.22(t,J=7.1Hz,3H), 1.42(t,J=7. 1Hz, 3H) , 1. 70-1. 98 (m, 3H) , 2.05(m,lH), 2.63(m, 2H), 
3.79(s,3H), 3.92(t,J=7.0Hz,lH), 4. 09-4. 26 (m, 2H) , 4. 42 (q, J=7. 1Hz, 2H) , 6.80-6.84( 
m,2H), 7.06-7.10(m,2H), 7. 64 (d, J=8. 6Hz, 1H) , 8. 14 (dd, J=8. 5, 1. 9Hz, 1H) , 8.80(d,J=l. 
9Hz, 1H) . 

ffi|E#2 005-3028554 



#M 2004-057808 



^-v: 50/ 



immm 4 9 ] 

[0191] 

###U 3 5 

^±JU (2S)-2-[3-(4-^ h ^r->-7.x-;V)-7 < 'n tf;V]-3-^-^rV-3,4-vb Kn-2H-1,4-^ 
y \r± t v y -6- A;i/^y7- h 

[0 19 2] 
Ut8 0] 

s Fe s J ^ 

Eto 2 c^O^ N ^£^^O^o M ; 90°c ao 2 c^O^ N X/^CL OMe 

H 

80%e.e. 91%e.e. 

•xf- )V 4- 1 [ (1S)-1- (x h ^ ii ;v ^) -4- (4-^ h ^ -7 ^ - ;v) yf- ;v] f- ^- } -3-- 
Fn^>v7-h (80%e.e.) v>T, 3 1 ^!Efc^& i:*gmo^fitc i o T 

„ (2S)-2-[3-(4-.* f ^ 7 x ^ ;V) t°;v]-3- 1 V-3, 4-y k K n-2H-l ( 4- 

^yy'f 7y >-6-*;^>y 7 - f (9 l%e. e. ) 0 Tfc^Mfi. # 

#^1 2 3 ^I5«c757jfet:7^Lfco 
^-NMR (CDCh) 8 

1.40(t, J=7.1Hz,3H), 1.60-1.75(m,2H), 1. 80-1. 98(m, 2H) , 2.56(m,2H), 3. 44(m, 1H) , 3. 7 
7(s,3H), 4.38 (q,J=7.1Hz,2H), 6. 78-6. 82 (m, 2H) , 7. 03-7. 08 (m, 2H) , 7. 35 (d, J=8. 1Hz, 1 
H), 7.55(d,J=1.5Hz,lH) > 7. 67(dd, J=8. 1, 1. 5Hz, 1H) , 8.52(s,lH). 

immm 5 0 ] 

[0 19 3] 

##M 3 6 

( 2 S ) -2- K n * y-5- (4-.* F jpy7x-;V)^>^ >j 
[0 19 4] 
[ft 8 1] 

HO, 




CCH 

"OMe 

###0 4 m«^7^&t§Hfil<7)7j-£^ ioT, ###113 ^|B«<7Mb^%£JE#<h Lt, ( 

S) -f'J^Wr/*fflV>T, (2S) -2-HFn^y-5- (4-^h^v"7 

x-;v) ^> ? >m««JS 9 7 % e . e . "e#fc 0 7fr^iMli##M 4 l'|S«077fe 

J H-NMR (CDCh) £ 

1.66-1.92(m,4H), 2.61(m,lH), 3.78(s,3H), 4.26(m,lH), 6. 80-6. 85(m, 2H) , 7.03-7. 12( 
m, 2H) . 

immm 51] 

[0 19 5] 

##M 3 7 

2-y-'n^e-5- (4-^ f^y7x^;^) ^y $ yW. 
[0 19 6] 
Kb 8 2 ] 

NaN02, KBr 
^N^y^^^y^s. HBraq. 

CO z H k^ OMe - 

-5°CT\ 'J7A (591mg) <D0. 75M^1k7k.mWki&<fc^mmm^ f 'J 7 A (176mg 

) £$>o < 19 ttlUttz^ 5- (4-^f^7x^) y;W?V> (300mg) ^1i\\ktz 0 
20#F^«fL Rj£»7fc (50ml) &&x.?-jl> (20ml X20) 

L/io mmmzmn), mu±t&?k (30mi) kt^ml «m^- mj ^a^t^h^^ 

U ^J±jft*fL£ 0 355mg^flMt/fc LT, 2-7*n^E-5- (4-^ Hy7i-^ 

miE# 2005-3028554 




#H 2004-057808 



^-v I 51/ 



J H-NMR (CDCh) 5 

1.65-1.84(m, 2H), 1.95-2. 18(m, 2H), 2. 59-2. 63(m, 2H), 3.79(s, 3H) , 4.24(t, J=6.8 
Hz, 1H), 6. 82-6. 85 (in, 2H), 7. 08-7. 11 (m, 2H) . 
[«M 5 2 ] 
[0 19 7] 
3 8 

2-7'n^&-5- (4-^^r'>7x^) ^>^7T-h 
[0198] 

c.H 2 S0 4 
EtOH 




CO1H 




CO,Et 



"OMe " " ""OMe 

SfiT, 2-yot-5- (4-^f^r-/7x^;i/) /^^>gfili (#tf!3 6 
) (lOOOmg) (7)^^y-;W (15ml) (1ml) ^liWk, 2S|F4MIIL/:o ^ 

JS^ifc^L*:^ Rj£«7fc (50ml) Kfclt, (50ml) KTjtfltfi Ltz 0 

^I^DSWtK (30ml) , l&fQ^Tk (30ml) KTifeiiM^ ScM^ h V A T»® 

4-^ f^y7x-JV) ^>^7-f (740mg) £#fc 0 
J H-NMR (CDCh) S 

1.59-1.81 (m, 2H), 1.95-2.15 (m, 2H) , 2.58-2.62 (m, 2H) , 3.79 (s, 3H) , 4.18-4.25 
(in, 3H), 6.81-6.85 (m, 2H) , 7.07-7.10 (m, 2H) . 

mmm 5 3 ] 

[0199] 

3 9 

2-70^-5- (4 h ^r->7x- ;v) ^.y*?JT-Y 



[0 2 0 0] 
[ib8 4] 



Me0 2 C 




1) LHMDS 

2) TMSCI 



Me0 2 C 



Br 



OMe 



)Me 3 ) NBS 

riS#|II^;T\ -78°CTrT 0 5- (4-^F^y7x-;v) ^>^7-h 

(##M1 8) (lOOmg) Of F7HKn77> (5ml) v#$£{CLHMDS (1.0M in THF\ 0.54 
ml) fcinAfco I^IST-c\ 1B#^»L^|^ TMSCI (63// 1) ^JlDx.^ 50#8M$&, ^S. 
$ "b^l0^K»L/io M*-eoJt«EfeiL, (10ml) £3JD;U 

K (5ml) £ftPx., -78°C-R'TNBS (97mg) Srj&Px., lfiitgMa$tfc 0 
£OS«7X (20ml) BfcSt*-^ (20ml) CtML/;„ »lf £l£fPA^7X ( 

20ml) KT^ifM^ WB*^ h V * A fc-C$&ft Lfco *EE*i» U #ktL£ffi£j»&7J 9 
A^Dvf^77^-il (^^r-9-> : I^^f-;v=5 : l) ctilL, 2-y 

(4-^F^7x-Jl/) ^>^/7-f (34.2mg) £#7c 0 
X H-NMR (CDCh) £ 

1.58-1. 68 (m, 1H), 1. 72-183 (m, 1H) , 1.99-2.12 (m, 2H) , 2. 54-2. 63 (m, 2H) , 3.77(s, 
3H), 3.78(s, 3H), 4.22(dd, 1H, J=7.8, 6.9Hz), 6. 81-6. 85 (m, 2H) , 7. 06-7. 12 (m, 2H) 



mmm 5 4 1 
[0201] 

##M 4 0 

v^xj^ 4,4'-y^bfX (3- 



.=. h n^yy'x- h) 



[0 2 0 2 ] 



ffifiE# 2005-3028554 



mm 2004-057808 



^-v: 52/ 



lit 8 5] 



XX 



.CI 



'NO 2 



NaSH 
EtOH 



.SH 



12 




XX 




itil^Tf 4 - ^ n n - 3 - - f n ^ > y*7 - h (6 0.0 0 g) ^^^7-^(300 
mD^M^^-^r, NaSH nH20(c.a. 7 0 wt%, 2 1.9 4 g) ^tR^T^Px., 3 Qft'i&K2 
o°C7k?£^MU 1 0#r^»i-^ £ it, 4-f t-3--fn^>v7-F 

tLfCo NaHC03 (6 0.0 0 g) <7>7kv#?& (7jc780 ml) ^v^\ 3<j7* (3 

3.16 g) * in*., 1 R$ffl»fliLjto &ftfe* 5'J-fc4o fcRfSifc* feftNi 
iiLfco -;V/7jc(l/l(v/v), 200 ml)^i5fc?#-flL g B B B |:7-tf-f'JJV (200ml) * 

- h V ;v/tK(1/Kv/v), 200 ml) L/co iM^* (400 mDSriPx, »L/;t, tir 
HfcitiSU 7X(200 ml)-C«fe^L^t, W^uilCioT^xfjv 4,4 '-vf- 
tf-fcf* (3--fc^>V7-b) ( 5 0.9 5 g) Sr#7to 
'H-NMR (400M, DMS0-d6) <5 

1.32(t,J=6.8Hz,6H), 4. 35 (q, J=7. 2Hz, 4H) , 8.01(m,2H), 8. 15(m, 2H) , 8.94(s,2H). 

imm 5 5 ] 

[0 2 0 3 ] 

##$|4 1 

jl^-ju 4-ft-3--l > n^>'/7-h 



S*#H^;T-e^^;v 4-7on-3--ln^7 VT - h (1.00 g) 

7V(10 ml)^JR?B$*, NaSH nH20(c.a. 7 0 wt%, 0.3 4 g) ^7jc?%Tt?JjPx.. 3 0M 

1:2 O'CtM^^MU 10#F«#L£o x^y^j^^Ii L t^c, Tfcfcin*. 

T- h ( 1 . 0 Og) 4ffco 
J H-NMR (400M, DMS0-d6) £ 

1.34(t,J=7. lHz,3H), 4.35(q,J=7. lHz,2H), 7.94(m,lH), 8.06(m,lH), 8.61(s,lH). 

immm 5 6 ] 

[0 2 0 5] 

4 2 



lifl^T-eyxf^ 4,4 '-y^tr* (3--ln^7y'7-f) (2 2. 8g 
) ?;x^-;l/(i5 1 ml)fc:JRfli3^2\ *?frT>te*ffc**3lf?- h V *A(4. 7 9g)£4> 
fio'ojjpx.. 10#r^a#b7to KJSSStKlNffiBbtC (554ml) ^7K<%-TT*ip£fcO*>, h 
;i^>- (228ml x2) T*L^ 0 MH^tK (114ml) X-MVik, »&*3*JEES*1- 
4it J* <£ o-C^#t^M H H H c73^^;v 4 3 h o^7v7- h *r5£*fi&£& 



[0 2 0 4] 
[ft8 6] 




[0 2 0 6 ] 
[ft8 7] 




mttE# 2005-3028554 



#11 2004-057808 



^-y : 53/ 



imiMM 5 7 ] 
10 2 0 7] 

4 3 

(2S)-2-[3-(4-^ h^r'>-7^;v)7°n h°;i/1-3-^- ^V-3,4-v^ Rp-2H-1,4-^> 
Vf- 7 v >-6-# jjjF -> 9 - h 
[0 2 0 8] 
[<b8 8] 




96%e.e. 95%e.e. 

###!I2 7-r-^^L7^^^-;V (2R)-2-fc KD^y-5-(4-^ ^■>7i-;i')^>j'/7 
- h (20. 0 g , 96 % e . e.)£7-teh-MJ;i/ (100ml) C||L, tR^TT' 
MtKY 'j7^n^^H>S (17ml) i h 'JxfjVT^ > (12. 3ml) * 
HKflnx., RiftiK-C 1 ^ra*#L7to 7jX?£T\ 7X (200ml )=^ijnx.> Wl^>(200mlx2)-I:" 
fflttk (200ml), Mmm^Tk (200ml). * (200ml) TtfcilM^ iS$R*$*ffi«*L 

T#/i^feO^-f ;V£, THF (5 0ml) t»»Lfe («A) 0 

4 1 £ tz (i##^U 4 2 KSBttOft^ifc 4-ft-3--fn^7v*7 
-h) (22. 8g) COTHF (50ml) i$^»TT% ±E^THF§iAC«T 
L7t 0 Z.<DRjfoWL*fc, N-^ •f-;V-=E;V*iJ > (1 1.1ml) <7)T H F (120ml )mWO:$&1& 
IZ-mMLteffhW^ < V) tffiTL, mUm-?30fi-mfJkWL?z o 1N» (220ml) £ 
7X^T"eJnx/i<7)^, h;V^> (220ml x 2) -CjftW Lfco «Jf £7K(220ml), ISM 
W7k(110mlx2k 7K(110mlx2)-e^?#-f^ »KSt^tl:J;o-C, ^f-;V 4- 
I [ (IS) -1- ( J h v 7J 4?- ;w) -4- (4-^ Ky7x^) y f- t|-3-- Fn^> y 
T-> (9 5%e. e. ) o ^ *1 ^ t & < ^kJimXi^m Ltz 0 ^Mffiii, # 

#^113 0 Kfem^&^ffetL^o 



5 8 ] 
[0 2 0 9] 

i^ti^ii i 

m mm 7 & x x^mmm 1 4 co^tj^jiu cr j : cd (sd) aunts- 7 ? > ( 

H^f-^-;!,^ • 7M^#|fe^T, ^K^fLZ Omg/k g*gnt4L/;o 

*£#iil 5, 3 0^, 1. 2, 4, 6 43 XXJ t 2 4 mMBM^^- -r ^^TUf^LX 
lMI£#, frffitX- 2 0 V&TXifcfr Lizo iflLTt 5 0 fi 1 * J -;n 2 5 ^ 1 *1m 
iT«, ( 1 0 0 0 0 r p nu 2 ft, 4t) Lfco JtftKH*^ 1 0 mMSt 

mr>^-'>A7jcM^*nx.> -t>h'j*7 > (^sfc*&» w-mr) xm>MM&, m 

f 10^ ULC-MS /M S Xfrffi Lfzo 

fWfe*, «M7<0^%^gP^L/i^<7)^^flJffl^ (BA) tt, 18. 
4 % t £ V) , «M 1 4 0^%SrjgPS^L3t*^ (M/^lftflJW : 2 . 7 %) Kit 

immm 5 9 ] 
[0210] 

u.&m 2 

mm p - 1 3 KM±&mMM3t 

MM P - 1 3 (2<2r£n<D 1* MM P - 1 3 <DM&=f-i&&®m (J. Biol. Chem. 
, 2 6 9 (24), 16766-16773 (1994)) itfS^-X^S^ 
(t: MPcfrMc DNA7^ 7*7 U U 7°94-?-5' — AATAAGCTT 
CCACCATGCATCCAGGGGTCCTGGC— 3' (@£»-§- 1 ) , 5 ' - 

ffiiE# 2005-3028554 



mm 2004-057808 



54/ 



CCGCTCGAGTTACCCCAAATGCTCTTCAGG— 3' (E?!l#-i§- 2 ) 
^v^TP CRCi nmm, ^^pcDNAIWXU 7 7'J*5 KVWIfi 
*C O S - 1 IHCiA, ^tii^lW fcSU&U lmM04-7^7x-^l 
7K«h£T\ 3 7 *C T? 2 R# IW^-r a - fc J: "9 Lfc«><&4:ffiv>fco 

tihMMP-1 3 \Zjct-t&m.&f&&<Offlfeii* C. G. Kni ghth^m (FEB 
S Lett., 2 9 6 (3), 263-266 (1992)) \zm £T*fTo tz Q 

1" &3te8l5£ffl9 6^vOn7V- hC45^1«)77t'f/^7r- (0. 

lM>'JXli, 0. lMtfttf'J^A, 0. 0 lMM*^y7A % 0. 0 5%~7'y 
v-3 5, pH=7. 5) £AtU 5 [x l WtM^fOy^ f-;i/X;W1^ v KvM£#[l 
X., 2 5^1 <Dffimtffi& t: V MM P-13fcl mM<D ( 7 - ^ h^rv-^y^-4-^ 
;i/) 7-bf ^-L-7t3'J Jl'-L-o.i' ->ji/-^'Jy;v-L-n-f ->;i/-L- [N- (2 
, 4 - h n y s. — fr) -L-2, 3-y75y7°nkft-;V] -L-77-JV-L- 
7;V^>7< K (MCA ; WM^^r 3 ) ( ^ ~7°f- KflF2SEr$!l) CD p ^ f- ;v ^ ;v * ^ v K 
it*7^^A77r--eff LT8 0^MCLfcSIM^2 5/; 1 ftlx.T, ^fe^ 
U-F'J-^tS^ (ex. 3 2 0 nm, em. 405nm) *mMLtz 0 3 7tT'l 

2B#^#l-c^jS^^^, stftyv- b y u 

HJfefll 1 4 ^-fb^t/OMM P - 1 3 ffi»ffi'|4(±, I C 5 0 fct? 4 4 n MT?* o fc„ 
[^WJ 6 0 ] 
[0211] 

ttRffll 3 

2 y b ¥ 3 ^gBfr-BJ it ^ £ g tt & HaMM 
6«cosd ( igs ) n&yy Y (H*^-;v* • y/t-tti OJftA) fctefflU ^- 

M 1 ilW&«fc *) , Ei1^|OS#^lfeL/:o l*IMb^%<^##i5±. 10ml/ 

kg mmo. 5%^f;nr;un-^) 7?60/iI, 3iIW^ &P#:#*frv» % teltSte 
^IfeJKK* * WDL L, l o % *;vvjy@t^!f^o^o ffii^S* lt, 

7 4 >m^ffULtZo tir\ ;t9 7-f>41USi, ff £6^ nrCOT L> t77- 
>0/7r-^h^'J->M«L^ o M»^Wli*;W'J ^HJfefc, l« 
ft K«MS UoH ^f±# ? $£ L < jg £ o T v> tfrlEffi^ h Zvm(D\tLW t L?z 0 WM^m t L 
Tli, 7nf ty*'J * ^©MMT^tf ISttW^iJ: Ltffl^t, flS#l*Ill|cD$fc# 

ttoftT*77^ > m37#it^^ot 0 iWte?>*ift.*3Tfc i t L, Srfeteo 

1ST W#J^C X *) §mit L (M : 1/4 OfflJfi:-C»!fett**fiT L tz%s&* 3 T 0 . 25) 
> 9«Pffi^tf-*^o|R*o^3r ( 0 - 9 ) fcLfco #P<W$Mi£3i:ffiU 

> h n - ^mmmm^nmaooit u #-fb#*o*fe#a£^n«i**^t= * •? it 

jqjfiljgs (%) =1- (»0^37i/3>bo-;^©7374) XI 0 0 
•e-^tt*. *WJ7O^%^50mg/k gt»5 2 %0|fc#^fe$fltlj«/fc U ^IPJ! 

<b^-^«7^ttiisff^ & mmim zm-t tmtb h fi?z 0 

[0 2 12] 

[mn ?v y zm^tzmamm±owmu!®kM;&*7Fi-mx~&2> 0 

[0 2 13] 

mm^2 : pcr77^-7- 
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[mm] 

SEQUENCE LISTING 
<110> SUMITOMO PHARMACEUTICALS COMPANY, LIMITED 
<120> Benzothiazine compounds 
<130> 133235 
<160> 3 

<170> Patentln version 3.1 

<210> 1 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 

<400> 1 

aataagcttc caccatgcat ccaggggtcc tggc 



<210> 2 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 

<400> 2 

ccgctcgagt taccccaaat gctcttcagg 



<210> 3 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> substrate peptide 
<220> 

<221> M0D_RES 

<222> (6) . . (6) 

<223> AMIDATION 
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<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> Xaa at position 1 means 7-methoxycoumal in-4-yl proline 



<220> 

<221> misc_feature 
<222> (5) . . (5) 

<223> Xaa at position 5 means L- [N- (2 , 4-d i n i t ropheny 1 ) -L-2 , 3-d i am i nopro 
pionyl]-alanine 



<400> 3 

Xaa Leu Gly Leu Xaa Arg 
1 5 



tBfE#2 005-3028554 



#11 2004-057808 



^-v : 1/E 



urn 



4.50 
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mm 

mm) ^mommn, mmrmm, m&mtiiv mm 

^ ( l ) : 




"Cit $ ft & ^ > V?- T v > -3- * > * tz \± -e- <7)H^±It# $ ft. * ilo 
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^ifffiiOf^ #S 2004-057808 

50400340948 

if-Mt IHSffl^JbS 0 0 9 4 

{«0 >pj^i6^ 3 E 3 0 
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✓\ — V 



1/E 



2004-057808 

m m a m m m » 



l . 



[000183370] 
1 9 9 0^ 8 j! 90 
*KJff:fcKflj**E£*ifHr2Ti 2 



8^ 
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